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DESCRIPTION 


REVISIONS 


PREFACE 


This document is the third revision issue of the Mass Properties 
Data Book. In this revision Missions "C", "C-Prime", "D", "F", 
"Go", "Hi", "H2", and "H3" have been deleted. The third revision 
incorporates Amendments 1 through 101, except those amendments 
associated with Missions "C", "C-Prime", "D", "F", "Gc", "HL", 
"H2", and "H3", Amendments released subsequent to publication of 
this Mass Properties Data Book, Revision 3, will be numbered 


sequentially with the next revision number (i.e., 102 and on). 


In addition, Section 3.1, Mission J1 has been updated in this 

revision to include the latest sequential mass properties, propellant 
loads, transferable equipment mass properties, and trapped propellants. 
The LM-10 trapped propellants contained in Section 5.6 have also been 


updated. 


i SNA-8-D~027 (III)REV 3 


1.0 
2.0 


3.0 


4.0 


5.0 


VOLUME III 
MASS PROPERTIES DATA BOOK 
Introduction 
Configuration and Reference Station Locations 


Mass Properties and Loading Data by Mission 
3.1 .Mission JL 
3.2 Mission J2 


3.3 Mission J3 


CSM Reference Consumables Mass Properties Data 


4.1 SPS Tank Consumables Mass Properties, Trapped Propellants, 
SPS Density Equations and Graphs, and SPS Loading Windows . 


4.2 RCS/ECS/EPS Consumables Mass Properties 
4.3 CSM RCS Load Calculation Tables and Loading Windows 


4.4 CM Ablator Data 


LM Reference Consumables Mass Properties Data 
5.1 LM Daaeene Tank Mass Properties 

5.2 LM Ascent Tank Mass Properties 

5.3 LM RCS Tank Mass Properties 

5.4 LM Descent Water Tank Mass Properties 
5.5 LM Ascent Water Tank Mass Properties 


5.6 LM Trapped Consumables 


ii SNA-8-D-027(II1I) REV 3 


1.Q INTRODUCTION 


1.1 SCOPE 


‘The complete Spacecraft Operational Data Book for the manned missions 
will consist of six separate volumes. These are defined as follows: © 


Volume I - CSM Data Book 


Part I — Constraints and Performance 
Part II - Launch Mission Rule Redlines 


Volume II - LM Data Book 


Part I - Constraints and Performance 
Part II - Launch Mission Rule Redlines) 


Volume III - Mass Properties Data Book 

Volume IV - EMU Data Book 

Volume V - ALSEP Data Book 

Volume VI - CSM EXPERIMENT Data Book for J-Missions 
Volume VII - LCRU/GCTA Data Book 


Volumes I and II present operational information on the capabilities and 
limitations of the spacecraft. A brief discussion of the purpose and scope 
of Volume III follows: 


1.2 PURPOSE 


The purpose of this document is to provide spacecraft mass properties 
data per mission for use in the mission planning activities, trajectory docu- 
mentation, mission simulations, and to provide all necessary information and 
documentation for consumable loading. The data contained herein represent 
the latest predictions for the launch configuration mass properties and con- 
sumable loadings. Updates to these data will be provided based on the actual 
weight and balance data for each spacecraft. Mass properties data will be © 
maintained and updated through the actual consumables loading. 


Section 2.0 presents relevant spacecraft configuration drawings and 
station locations which may be useful in describing the location of various 
spacecraft components and the relationship of coordinate systems in the 
launch and docked configuration. 


Section 3.0 presents mass properties and consumable loading data for each 
mission. Included in this section are the predicted mass properties for the 
launch configuration, the docked configuration, the normal entry, and for 
launch aborts. 
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Sections 4.0 and 5.0 contain consumables mass properties data and mission 
independent consumable loading information for the CSM and LM, respectively. 
In addition, CM ablator material data are provided in Section 4.0 to aid the 
user in determining CM mass properties during reentry. 


Amendments to this document will be made by page additions or replace- 
ments. Data changed by an amendment will be denoted by an amendment date 
in the upper right hand corner and a vertical bar in the page margin to 
locate the change. 
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TABLE 1~1 
SELECTED ABBREVIATIONS AND ACRONYMS 


ACT Activation 

ACQ Acquisition 

ALIGN Alignment 

ANG Angle 

ASCT Ascent 

APS Ascent Propulsion Subsystem 
A/S Ascent Stage 

ASSY Assembly 


BIOINST Bioinstrumentation 


CANN Cannister 


CAM Camera 

CK Check 

CIRC Circularization 

CSC Close-Up Stereo Camera 

COMPT Compartment 

CDR Commander 

CM Command Module 

CMP Command Module Pilot 

CSM Command Service Module 

COMM Communication 

CSI Concentric Sequence Initiation 
CWG Constant Wear Garment 

CONT Container 

CLSRC Contingency Lunar Sample Return Container 
DSEA Data Storage Electronic Assembly 
DECONTAM Decontamination 

DEPL Depletion 

DSCT Descent 

DOI Descent Orbit Insertion 

DPS Descent Propulsion Subsystem 
D/S Descent Stage 

DOCK Docking 

EOI Earth Orbit Insertion 

ELECT Electrical 

ECU ‘Environmental Control Unit 
EQUIP Equipment 

EXCL Exclude 

EXC Excursion 

EXP Experiment 

EV Extravekicular 

FWD Forward 

HASS Hasselblad 

INDIC Indicator 

INFLT In-Flight 
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TABLE 1-1 (CONTINUED) 


In-FLight Coverall] Garment 
Intravehicular 


Jettison 


Launch Escape System 
Launch Escape Vehicle 
Launch Vehicle 

Left Hand 

Left Hand Equipment Bay 
Liquid 
‘Lunar Equipment Conveyor 
Lunar Module 

Lunar Orbit. Insertion 
Lunar Surface 

LM Pilot 

Lunar 


Main Chute 
Mechanism 
Midcourse Correction 


Not Available 
Oxygen Purge System 


Pair 
Pressure Garment Assembly 
Procedure 


Radiation 

Reaction Control System 
Relocation 

Restraint 

Right 

Right Hand 

Right Hand Equipment Bay 


Sample Return Container 
Scissors 

Separation 

Service Module . 
Service Module LM Adapter 
Service Propulsion System 
Spacecraft 

Stage 

Storage Tank 

Stowage 
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TABLE 1-1 (CONCLUDED) 


SUBSYS Subsystem 
SUMP Sump Tank 
SURF Surface 
SYS System 
RSS Root Sum Square 
TEMP Temporary 
TBD To Be Determined 
TEI Transearth Insertion 
XFR Tranfer 
TLI Translunar Insertion 
TRANS Transposition 
TRANS/DOCK Transposition and Docking 
UMB Umbilical 
UPR Upper 
UEB Upper Equipment Bay 
UCTA Urine Collection Transfer Assembly 
WT Waist Tether 
W/ With 
W/0 Without 
1-5 
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2.0 CONFIGURATION 


This section provides relevant spacecraft configuration drawings and station 
locations which may be useful in describing the location of various space- 
craft components and the relationship of coordinate systems in the launch 


and docked configuration for Block II CSM spacecraft and Lunar Modules. 
Configuration data are presented in the following categories and order: 


1. Apollo Vehicle Coordinate System. 

2. Saturn V Vehicle Outboard Profiles and Reference 
Dimensions. 

3. Apollo Spacecraft Reference Stations, Thrust Chamber 
Locations, and CSM Consumables Tank Locations. 

4. Lunar Module Reference Stations, Thrust Chamber Locations 


and LM Consumables Tank Locations. 


Consumables mass properties data for the CSM and LM may be found in Sections 
4.0 and 5.0, respectively, of this volume. These consumables mass property 
data must be compared to the onboard consumable loading data for each mis- 
sion in Section 3.0 to determine the actual mission tanked consumables mass 


properties. 
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. Xa = 1055.715 
“LAUNCH 


SCARE 26.0" DIA ¥, 70.0 
ESC. 
SUBSYSTEM Z_ = 40.914 
, sere NAVIGATIONAL BASE 
Xc = 83.5 
Xe = 133.5 THIS NUMBER INDICATES 


Xa = 1133.5 (NO ABLATIVE) THE BOTTOM OF LET 


(REF V14-15-2) 83.476 = 83.5 


110.25" 
COMMAND TO HEATSHIELD 


X, = 1083.5 
MODULE STRUCTURE A 


Xa = 1000.0 TOP OF LONGERON = 82.688 
Xc =0 
X 7362.0 
SERVICE 
MODULE 
154.0" DIAMETER 
Xa = 838.0 — Xa = 833.2 ENGINE GIMBAL 
PLANE 
336.0" 
SPACECRAFT 
LM ADAPTER 
— Xa = 585 FLIGHT STIFFENER 
ATTACHING 
PLANE 
Xa = 502.0 


| =———— 260.0" DIAMETER 


FIGURE 2-2, APOLLO SPACECRAFT REFERENCE DIMENSIONS 
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STA 4240.792 tf 


STA 3890. 055 ——— 
STA 3841. 182 - 


STA 3756.555 


Xa = 1133.500 


= 1000.000 


STA 3594,555 Xa = 838.000 


STA 3340.045 583.490 


STA 3258 555 
STA 3222.555 ~ : . 


STA 2746500 
GIMBAL STA 2645 853 


STA 2519000 


STA 1760.000 


GIMBAL STA 1664,000 
STA 1564,000 


NOTE: STA 1541.000 


NO ABLATIVE MATERIAL 
DIMENSIONS INCLUDED) 


ON CM zi 
STA 3890.055 
ap 


STA 3841.182 


Xa = 1133.500 
Xa = 1084.627 


396 IN, DIA 


STA 3756, 555 = 1000,000 
S-IC 
STA 3594,555 X, = 838.000 
SERVICE MODULE ~A ~ 988.0 
DETAILED 
GIMBAL 
STA 100.000 ——— 
A SEPARATION 
FIELD SPLICE 
STA+I5.36 ————& 


FIGURE 2-3. SATURN V/APOLLO CONFIGURATION 
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+Xa 


(*)fROLL THRUST 
LINE INTERSECTION 


3.125" ( 6)PITCH AND YAW 
THRUST LINE 
INTERSECTION 


83.00" (*) 


10° (TYP) 
20" 


t 


83.56" 


t 
N 
> 


10° REFERENCE 


7° 15' (TYP) 
(4 PLACES) 


LOCATION OF SM RCS CLUSTERS 
Za LOOKING FORWARD INTO SM 
(IN THE DIRECTION OF THE +X, AXIS) 


FIGURE 2-5, SERVICE MODULE RCS THRUST CHAMBER LOCATIONS 


2-6 SNA-8-D-027(III) REV 3 


f-2/ 1-6 


€ Ada(III)£20-d-8-WNS WILSAS ZLVNIGIOOD (“x) WSO NI SNOILVDOI YNVL SOU/WS ‘9-z TANOTA 
14V ONINOO7 MGA 


COE S 


~-' 
, 


G66" 1+ : : G08°69 + 
“QOE* Pe + : G99" $9979 + 
O0E* ¥Z + ° ; S99 V9+ 


00e* re + : ° G99" V9 + 
EZL 6h + i ; tZL°L9+ 


davyno gavno | aavno g aYNd | 
¥gaWwnNn 


LNIOd ANVL 


qd GNV @ GWND Sdua WS 


ALIYW1D YOI NMOHS LON ANVIL WNITSH 
(G3LLIWO Z GNV 1 SLNIOd) 
VV MIA 


aMi — 


S 
000° - 000°- ,, ,. = 
090° + 895° 8% 090+ £i2°&2 = 
nN 
mn Se) 
t+ 
v v Sk 
oo 


S*816 = 22'€z6 = YX az‘zs6 = "x ze°zs6 = "x 9946 = Ye 


\ 
( 


ag avnd 


~~ » wad 
4 
: 9300S 
\ 


8°e46= "x  1p"166 = x 


€80°89 + GES Si+ a 
889° 89 + OVE" L- 7 
889° 89 + 940 09 e 


889° 89+ 
- 818°69+ 


2 avno Vv | VaWND | 2) | Dawn | Vv avnd 


2 GNV V GVND Sdu¥ WS 


wdaWnNn 
LNIOd ANVL 


Savnn LA 


Zt 


OT~2/6-Z 


€ Aa (III) 270-d-8-VNS 


WHLSAS ALVNIGYIOOO (“x) OTIOdY NI SNOILVOOT ANVL SOU/WO °/-Z TINA 


a re ACE 
| oottg | Sa | 
| oolg'y _| | Vg | 
| oosz'y | a | 
| sos | Ag 
a i 
7a 

ie ee 
as 


d 
q 
q 

| see's | 

| son's =| fa | 

Hate 

oo9s's | 4a] 
| geszton | 8 | 
ae 
| stig =| Ma 
| soszoi_ | €a 
00SZ"¥ 

0018'y 


JONVISIC Pd 


qd 


S| 
vl 
el 
Z 
S 
14 
€ 
¢ 


S60S‘Ol- 


zoey. | _a9rs'z9-_| 
| seis'so | e600'8- 
| sszivso | cies | 
| ysszieo | ozes'z 
| ev99'ss | pizovve _| 
| 6ieo'ze | Aeiy'zs 


CELEB’ 82 ELEC’ LS 


00092201 


LV ONINOOT MalA 


u9L'ZE 107 -86 = 6 
€ 3109 


nS6°S¥ 0 f=" 


INV 82lVM alsVM Zz ax¥OD 


nZl°ZO ,66 9 = Yo 
7340) 


u9l "27 0% 96S =O 
| OD 


| W3LSAS 
ANWL WOI15H 


uS2°ZL SF o@St = %@ 
Z NONOT Lav 


oss =e 
Tt awv4ud 


> ww Zid "a+ 


ZW3ISAS —-98Bz9'°9 | 


ANWL WN113H 


9881 =e i. 
et aWvUd v 


ANVIL YalVM I18VLOd 


loz =o 
VL aWWus 


PSSE*L 


ANVIL 14NI @ WALSAS - Z4 
ANVIL 1aNA | WALSAS - L4 


SJHONI 
NI NaAISD SNOISNAWIG 11V + 


SSJHINI 79°71 SO YALAWVIC JAVH 
SANVL 14Nd GNV Y3aZIGIxXO+ 


ANVL YAZICGIXO Z WALSAS - ZXO 
ANVIL YAZIGIXO L WALSAS - LXO 


SNOISNUNIG ANVIL SdS °8-z aYuNdTA 


(464) 
NOITLIGNOD GAHDLFYLSNN NI SKNTOAx Lada OIEND ZL°I9T Lagqd OIGND Bco°szT 
INV dWwns YNVL IOVIOLS 
Lizes = Yx Se ee Vy 
——- o1-E0z 5x 
1HO1aH ONISNaS FUNSSIYd Td enneude UNSSIYd 
agOud XVW ISd O1L D Vid .S¥ Td OLL D 
‘ : XWW 3€0Ud : 
el "Srl Z°6El pee ata 
€9°986 


9°Fl 


bo a eens 667986 = YX 


£8°Zl 
a oT RO, 


qate yS°% 


SNA-8-D-027(III) REV 3 


2-11 


PROJECTION OF F IN 
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PROJECTION OF F IN 


- Zy PLANE 
GIMBALING 


_ CAPABILITY GIMBALING 
6 = 4.5 DEG CAPABILITY 
ENGINE 
y= -4,5 DEG PITCH = -4,5 DEG 
4.5 DEG ENGINE 
PITCH 


PROJECTION OF SPS ENGINE IN PROJECTION OF SPS ENGINE IN 
Xa 7 Ya PLANE Xn 7 Za PLANE 


+ OR - SIGN ACCORDING TO ENGINE GIMBAL ANGLE SIGN CONVENTION 
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+Xa 


PROJECTION OF F IN 
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PROJECTION OF F IN 


Xn - Za PLANE 
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FIGURE 2-9, SPS THRUST VECTOR ORIENTATION 
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CLUSTER 3 


CLUSTER 1. 


47 LOCATION OF LM/RCS CLUSTERS 
E LOOKING DOWN AT ASCENT STAGE 
IN LANDING POSITION 


CLUSTER 4 


FIGURE 2-13. LM/RCS THRUST CHAMBER LOCATIONS 
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(GDA) Rotation Commanded 


Actuator of - Change Vehicle 
Response Engine Angular Acceleration 
Extend - 686 Pitch 
Contract + 6&6 Pitch 
Contract - 6p Roll 
Extend , + §w Roll 
+X PROJECTION OF DPS 
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oe 


+ OR - SIGN ACCORDING TO ENGINE GIMBAL ANGLE 
SIGN CONVENTION 


. FIGURE 2-14, SIGN CONVENTION FOR DPS GIMBAL ANGLE 
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tv XarXe 


TO TRANSFORM: 

1) APOLLO TO LAUNCH VEHICLE 
Xiv = XA + 2756555 

2) LUNAR MODULE TO LAUNCH VEHICLE | 
Xiy = Xe + 3156.055 


LM DOCKING INTERFACE 


Xp = 312.5 | ' 
= 3468 .555 


Xv 312.5 


LUNAR MODULE 
Xe = 0.0 


Xiy = 3156.055 399.5 IN. 


APOLLO 
X, = 0.0 
Xj y,= 2756-555 


2756.555 IN. 


SATURN V LAUNCH VEHICLE 


Xi y = 0.0 


FIGURE 2-15. LAUNCH CONFIGURATION STATION REFERENCE 
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APOLLO 


TO TRANSFORM: X, = 0.0 
1) LAUNCH VEHICLE TO APOLLO Xiy = 4578 .805 
Xa = 4578 .805 - Xiy 
1110.25 IN. 
LM DOCKING INTERFACE +X, CM DOCKING INTERFACE 
Xp = 312.5 X= 1110.25 
+X 
X,., = 3468 .555 


LV 
312.5 IN; 
LUNAR MODULE 


X, = 0.0 
X,,, = 3156.055 


LV 


FIGURE 2-16. DOCKED CSM/LM STATION REFERENCE 
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A/S WATER (2) 
D/S WATER (2) 
DPS FUEL (2) 

DPS OXIDIZER (2) 
APS FUEL (1) 

APS OXIDIZER. (1) 
RCS FUEL (2) 

RCS OXIDIZER (2) 


TANK RADIUS = 7.155 


Xa = 1110.25 
— * = 312.5 


Xe = 295,45 = 295.49 

Xp = 264.3 Xp = 257.73 

Xp = 252.71 Xp = 252.71 . 

Xp = 203.31 X_ = 203.31 

—X, = 200.00 

X, = 197.6 X, = 197.6 
X, = 124.0 X. = 124.0 
E TANK RADIUS = 25.5 E 


(NOT TO SCALE) 


FIGURE 2-17. LM-10 AND SUBSEQUENT PROPELLANT TANK LOCATIONS IN 
LM (X,) COORDINATE SYSTEMS 
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3.0 SPACECRAFT MASS PROPERTIES AND LOADING DATA BY MISSION 


The mass property data specified in this section represent the best pre- 
diction of launch configuration mass properties for each spacecraft. The 
data have been organized logically by Apollo mission and the tables have 
been organized according to basic mission profile. In addition, data are 
presented by individual and composite spacecraft to reflect the variation 

of centers-of-gravity, moments of inertia, and products of inertia as a 
function of spacecraft weight to enable the user to reasonably predict space- 


craft mass properties at any time in the mission profile. 


These data represent the composite results of the detailed mass properties 
data supplied to NASA (MSC-ASPO) by the contractors. Spacecraft mass pro- 


perty data are presented as follows: 
1. Section 3.1 Mission J1 


2. Section 3.2 Mission J2 


3. Section 3.3 Mission J3 
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SUPPLEMENTARY DATA APPLICABLE TO SEQUENTIAL MASS PROPERTIES TABLES 


General Comments to be applied to Tables 3.1-1 through 3.1-8: 


Inertia data dispersions are +10%. 


Dispersions shall be used as 30 deviation values. 


All initial propellant weights are total tanked. 


The (+) or (-) sign following the name of an item indicates that the 
item is added to or subtracted from the preceding total. 


Table 3.1-1 


SM/SPS gimbal angles for SPS abort sequence are: 


Yaw = 1.838. 


Table 3.1-2 


Pitch = -0.581 


LM propellants are in high end of the tanks, (greatest X-c.g. station), 
for all docked configuration where the CSM is the controlling vehicle. 
The Mass Spectrometer and Gamma-Ray Spectrometer are shown deployed after 


each SPS firing following D.O.I. 
G. R. Spectrometers are not deployed. 


For all other summations the M.S. and 
The following are the individual 


mass properties for the M.S. and G.R. Spectrometers in Apollo Coordinates. 


Gamma-Ray 
Retracted 


Gamma-Ray 
Deployed 


Mass Spectrometer 
Retracted 


Mass Spectrometer 
Deployed 


Tables 3.1-7 and 3.1-8 


X-Bar 
(in) 


865.1 


865.1 
865.1 


863.1 


863.1 
863.1 


Y~Bar 
(in) 


Z-Bar 
(in) 


-57.0 


-312.4 
-184.7 


-40.5 


149.4 
“94.9 


CSM and LM consumables changes are presented in Tables 3.1-7 and 


3.1-8, respectively. 
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3.1-14.3 


TABLE 3.1-4 


HIGH ALTITUDE ABORT MASS PROPERTIES 


To be Supplied at a Later Date 
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TABLE 3.1-5 


PAD ABORT MASS PROPERTIES 


To be Supplied at a Later Date 
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3.1-18 


TABLE 3.1-7 
CSM 112 CONSUMABLES WEIGHT CHANGE SUMMARY 


(To be used in conjunction with CSM sequential mass 


properties Tables 3.1-2). 


Weight Amount Total 
EVENT Change Remaining Usage 
From To Consumable Pounds) Pounds) (Pounds 
Earth Orbit Pre Trans/Dock SM-Hydrogen 
Tank 1 & 2 -0.8 54.4 -0.8 
Tank 3 -0.8 26.8 -0.8 
SM-Oxygen 
Tank 1 & 2 -18.2 615.0 ~18.2 
Tank 3 -4,1 312.5 -4,1 
CM-Was te 4,0 +0.8 18.8 
Pre Trans/Dock Post Trans/Dock SM-RCS -70.6 1,271.8 -70.6 
Post Trans/Dock Pre L.O.I. SM-Hydrogen 
, Tank 1 & 2 -3.8 50.6 -4.6 
Tank 3 -9.9 16.9 -10.7 
SM-Oxy gen 
Tank 1 & 2 -57.8 557.2 -76.0 
Tank 3 -83.2 229.3 -87.3 
SM-RCS -111.3. 1,160.5 -181.9 
CM-Waste H,0 +21.2 40.0 
CM-LiOH +24.0 24.0 
CM-Food -6.2 -6.2 
Fecal +2.0 2.0 
Pre L.O.I. Post L.O.I. SM-SPS -26,370.0 14,223.7 ~26,370.0 
Post L.O.I. Pre D.O.I. SM- Hydrogen 
Tank 1 & 2 -0.8 49.8 -5.4 
Tank 3 -0.3 16.6 -11.0 
SM-Oxy gen 
Tank 1 & 2 -3.0 554.2 -79.0 
Tank 3 -7.7 221.6 -95.0 
SM-RCS ~41.1 1,119.4 -223.0 
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TABLE 3.1-7 (CONTINUED) | 
CSM 112 CONSUMABLES WEIGHT CHANGE SUMMARY. 


(To be used in conjunction with CMS sequential mass 
properties Table 3,1-2). 


= Weight Amount Total 
- RVENT Change Remaining Usage 
From To_ Consumable (Pounds) __ (Pounds) (Pounds) 
Pre D.O.1. Post D.O.I1. SM-SPS “1,565.2 12,658.5 -27,935.2 
Post D.O.I, CSM/LM Sep. SM-Hydrogen 
Tank 1 & 2 -3.0 46.8 -8.4 
Tank 3 -0.7 15.9 -11.7 
SM-Oxy gen 
Tank 1 & 2 -10.2 544.0 -89.2 
Tank 3 -24.1 197.5 “119.1 
SM-RCS -113.3 1,006.1 -336.3 
CM-LiOH +6.0 30.0 
CM-Food -3.8 -10.0 
Fecal +3.0 5.0 
CSM/LM Sep. Pre Circularization SM-Hydrogen 
Tank 1 & 2 -0.2 46.6 -8.6 
Tank 3 -0.1 15.8 -11.8 
SM-Oxygen 
Tank 1 & 2 -1.2 542.8 -90.4 
Tank 3 -1.2. 196.3 -120.3 
SM-RCS ~22.5 983.6 -358.8 
Pre Circulari- Post Circularization SM-SPS -278.8 12,379.7 =-28,214.0 
zation 
Post Circulari- Pre Plane Change SM-Hydrogen 
zation Tank 1 & 2 -11.2 35.4 -19.8 
Tank 3 -1.7 14.1 -13.5 
SM-Oxygen 
Tank 1°& 2 -79.4 463.4 ~169.8 
Tank 3 -43.0 153.3 -163.3 
SM-RCS -110.4 873.2 -469.2 
Fecal +3.0 8.0 
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‘TABLE 3.1-7 (CONTINUED) 
CSM 112 CONSUMABLES WEIGHT CHANGE SUMMARY 
(To. be used in conjunction with CSM sequential mass 


properties Table 3.1-2). 


Weight Amount Total 


EVENT _ Change Remaining Usage 
From To ey Consumable (Pounds) (Pounds) - Pounds) 
Pre Plane ~~ Post Plane Change SM-SPS -1,133.2 11,246.5 -29,347.2 
Ge aane Mice moe hae 8 
Post Plane CSM/ASCT Dock SM-Hy drogen 
Change Tank 1 & 2 1.4 34.0 -21.2 
Tank 3 -0.4 13.7 -13.9 
SM-Oxy gen 
Tank 1 & 2 -11.0 452.4 -180.8 
Tank 3 -5.3 148.0 ~168.6 
SM=-RCS -86.7 786.5 -555.9 
CM-Food -4,3 -14.3 
CM-Li0H +12.0 42.0 
CM-Fecal +3.1 141.1 
CSM/ASCT — Pre T.E.I. SM-Hydro gen 
Docking Tank 1 & 2 -8.6 25.4 -29.8 
Tank 3 -2.2 11.5 16.1 
SM-Oxy gen 
Tank 1 & 2 -68.6 383.8 -249.4 
Tank 3 -32.6 115.4 -201.2 
SM-RCS -90.7 695.8 -646.6 
CM-LiOH +5.0 47.0 
CM-Fecal +3.0 14.1 
CM~Food -3.8 -18.1 
Pre T.E.I. Post T.E.1. SM-SPS -9,442.5 1,804.0 -38,789.7 
Post T.E.I. SM Jettison SM-Hydrogen 
Tank 1 & 2 -9.8 15.6 -39 .6 
Tank 3 “3.1 8.4 -19.2 
SM-Oxy gen 
Tank 1 & 2 -99 .6 284.2 —349.0 
Tank 3 -51.1 64.3 ~252.3 
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‘EVENT 
From . 


Post T.E.I1. 
(Continue d) 


SM Jettison 
CM @ Entry 


CM @ M.C. 
Deploy 


TABLE 3.1-7 (CONTINUED) 


CSM 112 CONSUMABLES WEIGHT CHANGE SUMMARY 


(To be used in conjunction with CSM sequential mass 
properties Table 3,1-2). 


non 
SM Jettison 


CM @ Entry 
CM @ M.C. Deploy 


CM @ Impact 


Consumable 


SM-RCS 
CM~Li0H 
CM-Food 
CM-Fecal 


CM-RCS 


CM-RCS 


CM-RCS 


3.1-22 


Weight Amount Total 
‘Change Remaining Usage 
(Pounds Pounds) Pounds) 
-112.6 . 583.2 -759.2 
+17.0 64.0 
~7.3 -25.4 
_+4.6 18.7 ; 
‘-11.6 233.4 -11.6 
-30.7 202.7 -42.3 


-202.7 0.0 -245.0 
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TABLE 3.1~8 
LM-10 CONSUMABLES CHANGE SUMMARY 


(To be used in conjunction with the LM sequential mass properties Table 3.1-3) 


- Weight Amount Total 
EVENT Change Remaining Usage 
From ; To Consumable Pounds Pounds Pounds) 
Earth Orbit CSM/LM Separation D/S~Oxy gen -1.0 95.0 -1.0 
D/S-Water -15.0 375.0 -15.0 
LM-RCS -5.0 599.9 -5.0 
CSM/LM, Pre P.D.I. D/S-Oxygen ° -0.6 . 94.4 -1.6 
Separation D/S-Water -20.0 355.0 -25.0 
LM-RCS -61.5 538.4 -66.5 
Pre P.D.I. LM @ Touchdown D/S—Oxy gen -0.1 94.3 -1.7 
D/S-Water -2.0 353.0 -27.0 
LM-RCS -~98.0 440.4 -164.5 
LM-DPS ~18,741.4 764.9 -18,741.4 
LM @ Touch- A/S @ Lift-Off LM-RCS ~5.0 435.4 -169.5 
down. : 
LM @ Lift-Off A/S in Orbit LM-APS -4,894.2 334.5 4,894.2 
A/S in Orbit A/S Pre T.P.I. A/S-Water -4.2 90.8 ~4.2 
A/S-Oxy gen -0.2 4.6 -0.2 
LM-RCS ~47.4 388.0 -216.9 
A/S Pre T.P.I. A/S Post T.P.I. LM-APS _ -32.1 302.4 -4,926.3 
A/S Post T.P.I. A/S @ Docking A/S-Water -9.2 81.6 -13.4 
A/S-Oxy gen -0.3 4,3 -0.5 
LM-RCS -70.2 317.8 -287.1 
A/S @ Docking A/S Jettison A/S-Water -11.0 70.6 24.4 
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3.1-25 


TABLE. 3.1-9 (CONTINUED) 


MISSION J-1 COMMAND MODULE STOWAGE VOLUME CENTROIDS 


> 
a 
> 


P| 


ODAURWNEF OWMURDUEWNY 


c 
Wh 


Sa ee Fa 
WrRaAaAM LL WN 


cq. 


fwWwNr 


SPACECRAFT 112 
x 


1011.0 
1011.0 
1016.0 
1015.0: 
1015.0 
1017.0 
1011.0 
1011.0 
1013.0 


1050.0 
1039.0 
1031.0 
1031.0 
1031.0 
1031.0 
1024.0 


1059.0 
1048.0 


1072.0 
1072.0 
1072.0 
1075.0 
1059.0 
1048.0 
1052.0 
1038.0 
1024.0 


1033.0 
1033.0 
1033.0 
1038.0 
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SNA~8-D-027(III)REV 3 


TABLE 3.1-9 (CONCLUDED) 


MISSION J-1 COMMAND MODULE STOWAGE VOLUME CENTROID 


The following stowage locations have unique volume centroids not associated 


with stowage volumes. 


NOMENCLATURE LOCATION 
G&N Signal Cond, Panel LEB 
Display Keyboard LEB 
Sleep Restraint Assy - Rt. & Center Aft UEB 
Sleep Restraint Assy ~ Left. Aft UEB 


Entry Locations : 
Sleep Restraint - RH & Center Top of Area A8& 


ITLSA -— IV (CMP) On RH & Ctr 
Sleep Restraint 
Food Container L3 
Food Container Bl 
Food Container A7 
Fecal Stowage Container RHEB 
PGA Container _ On Aft Bulkhead 
Under Center 
Couch 
Forward Hatch Container Under LH Couch 
Container, R12 
(In-flight Location) RH Girth Ring 
Helmet Stowage & Accessory 
Bags (In-flight Location) ~ LH U2 
Helmet Stowage and Accessory 
Bags (In-flight Location) - Ctr. BL 
Helmet Stowage and Accessory 
Bags (In-flight Location) - RH L3 
C02 Absorbers (2) In ECU 
C02 Absorbers (2) Al 
C02 Absorbers (4) A3 
C02 Absorbers (4) A4 
C02 Absorbers (4) A5 
C02 Absorbers (4) A6 
C02 Absorbers (4) A9 
C02 Absorbers (4) BS 
C02 Absorbers (4) B6 


Order of Loca- 
tions Used in 
Sequential Mass 


Properties Tables 
for C02 Absorbed 


First 8.0 1b C02 Absorbed B5 
Second 16.0 1b C02 Absorbed (B6, A9) 
Remainder C02 Absorbed Composite Loca- 
tion 
3.1-27 


x 


1069.0 
1060.0 
1018.0 
1018.0 


1020.0 


1020.0 
1048.0 
1050.0 
1011.0 
1039.0 
1015.0 


1018.0 
1034.0 
1033.0 
1050.0 


1048.0 
1031.0 
1011.0 
1016.0 
1015.0 
1015.0 
1017.0 
1013.0 
1031.0 
1031.0 


1031.0 
1022.0 
1016.8 


25.0 29.0 
26.0 32.0 
23.0 -50.0 
-23.0 -50.0-+ 
25.0 -8.0 
25.0 -22.0 
-47.0 12.0 
-27.0 39.0 
22.0 8.0 
47.0 12.0 
0.0 -20.0 
~24.5 -15.0 
41.0 -21.0 
-23.0 -50.0 
-27.0 39.0 
~47.0 12.0 
-48,.3 19.6 
~21.0 -22.0 
-24.0 28.0 
-7.0. 28.0 
9.0 28.0 
26.0 28.0 
0.0 16.0 
-8.0 39.0 
13.0 39.0 
-8.0 39.0 
6.5 27.5 
~6.1 22.2 


SNA-8~D-027 (III) REV 3 


TABLE 3.1-9.1 


MISSION J-1 LUNAR MODULE STOWAGE VOLUME CENTROIDS 


LM=-10 

xX Y Z 
a 262.8 -20.8 15.4 
ICG Assy 240.5 -15.3 13,3 
240.5 -18.0 13,3 
270.3 -15.0 19.0 
265.9 ~20.7 -6.0 
257.4 -20./ -6.0 
257.5 -20.0 -18.0 
265.9 ~20.0 ~18.0 
281.0 -20.0 -8.5 
273.7 -20.0 -8.5 
260.0 -37.0 28.0 
280.0 0 -10.0 
244.1 -3.5 13.5 
224.3 -1.5 29.3 
250.0 8.8 -11.8 
PLSS LiOH Cart 263.6 18.8 -2.4 
ECS LiOH Cart 261.2 20.7 5.9 
272.0 0 ~18.0 

300.0 0 0 
238.0 -9.2 -14.8 
244.5 -36.6 31.4 
235.5 735.5 38.5 
242.5 -35.6 38.6 
242.8 -35.4 47.2 
237.9 -33.6 55.0 
235.5 ~-37.6 46.6 
228.0 -40,2 43.2 
286.0 17.8 66.6 
270.3 0 52.8 
270.3 0 52.8 
270.3 0 52.8 
238.0 38.0 49.8 
238.0 38.0 49.8 
238.0 38.0 41.0 
238.0 38.0 38.4 
238.0 38.0 32.7 
238.0 38.0 31.6 
238.0 38.0 45.5 
238.0 38.0 39.2 
238.0 38.0 42.7 

3.1-28: 


SNA-8-D-027 (ITI) REV 3 


TABLE 3.1-9.1 (CONCLUDED) 
MISSION J-1 LUNAR MODULE STOWAGE VOLUME CENTROIDS 


LM-10 

AREA X Y Z 

F7L 236.0 36.0 © . 48.0 
FIN 238.0 38.0 53.1 
F7P 238.0 - 38.0 53.4 
F8 221.0 18.0 51.0 
F9 219.7 0 44.7 
F10 221.0 -18.0 51.0 


3.1-29 SNA-8-D-027(III)REV 3 


yooqpuey suozjezadg ofjody °¢ 


1OJWDEIQUOD /UOTSTATd OTTody ISK 
aTqFsuodseal yA~A WovaTal “y 


UN Worzy ssuodsai eqeq ‘/ VSYN JO ysueiq 

. vag 4q peazedead asz[Tyoouy 
MUL 4Q pezewz sg 9 ip ka peieeraes voezang izeuny WI ey, °¢ 

Seca e ern: Eee ere ied) iS VSVN JO ysue1g 

di 
OJIN) /UOTSTATq oOTTody 9sH TOIIeIIUOD/VOTSFATC CTTOdY ISK Zuyuue[g 2y3tTqZ aya Aq 
eTqTsuodsay YITM wWosaTtay : 

eTqFsucdsal yIFA wWOs2eTaL °F uOTSSTW YSRe AOF poredead 
kuedmo5 u » Aueduo) ueummni5 ueTd IZTTY oTTody ayy °z 

Aued 3 0: 

kueduoy Butacg aut °z TTesqvo0y uestisuy yoy : ue = ulaog 

Auedmo) Sutaocg ayy od #4 OSH: 493 ST ASeR-Tq 

un 4q pettddns spto1zjuas : pezedeid uoftssym yoea 10; 
MMTOA s8enojIsS sTNpom purum0e) *T 3ST] a3emoIs oTTody ayy ISTT B8em03g oTTody ayy “T 


aoin0s 


3TAEA JO 1aquay 


@aano0sg JqeTeM 


@dINeg UOTJEITSFAUep] Wad] 


m10OJF ay ST apod ayy 
*lequnu spod aouatazez 
3F8tp-E & Aq AST] Quaudy;nby sTqeiajsuery ay UT WezT YORS 09 payeTezI09 st aTqez aeoUeraze1 sTU] *pasn e3ep 
243 JO uot Izod yoes TOZ |dInos yOeXe |Yz BUTJap 02 papuszUT Sf 3 ‘pautEaqo azam mazt yoeds IOJ elep YOTYya 
wory SevINOS UOTIeEMIOFUT Jo AT0JIaITp & ST AST] JuaewdInby aTqeraysuezy, sty YITA pesn atqer vIUaIaja1 aU] 


NOILVNY1dX4d 3d09 AONAWTATY 


INFNdINOT ATAVITASNVUL T-£ NOISSIW 


f°6-T°€ WIGVL 


SNA-8-D-027(III)REV 3 


3.1-30 


o°¢cecot 
o°ceol 
o*ceol 
O°ecEeot 
o°eEeoT 
O°eenoT 
oO°ecol 
o°ecot 
o°¢ceol 
O°€eEeOT 
o°ecot 
O*ecEoT 


va uv 

VERA) 

VER) 

vauv 

Vauv 

Vauv 

(2N) OSH NI 
(2N) GSH NI 
(cn) GSH NI 
en VauV 

cn via 

cn vauV 


z2°ec1toe 
2°2ttog 
2°e tog 
T°2 T1109 
T°z tog 
-T°2ttoe 
T°sotos 
T°SO 108 
T°soToOS 


*soTO? 
*soOtod 
°sOTod 


SIISASSV Y3SNOU 


SJI*ASSV YISNOUL 
SJISASSV L3NDNE 


AYOSS399V 496 
AYdOSS399V4 OVS 


AYO0SS399V *9OVE) 


SHOT VANE 4 O1S 
AHOT TANT 4 HOLS 
AHOT TANI“ MOLS 


43W 13H ‘*9V8 
14dw 13H‘ 9V8 
43W 13H 


O°<es0T 
o°ex0T 
O°evOT 


(VIS HU-4349) VIOd 
(VAS HI-M349) VOd 
(ViS YLI-M3UDDVOd 


°80c0V 
*B020V 
*8020V 


SS3NNDIS 
SSANAIJIS 
SSINNIIS 


& 


NOTLOW ‘OVS 
NOTLOW* OVE 


O°EvOT 
o°ecv0T 
0°€%0T 
O°evOT 
o°<eyx0l 
| O° €40T 
o°cyx0T 
0°Ee%0T 
o°ecx0T 
O*coOT 
O° eEvYOT 
o°ev70T 
O°<e¥0T 
0°E€70T 
O°e+0T 
O° e+0T 


S3iVNIOGYOO) O110d¥ 


(VLS YLIIdWI-M3aD 
(VLS H1T)YQd-M3aud 
(VLS YLIIdWI-M3UD 
(VlS HI) yad-M3ud 
(VLS ALD dWI-M3Nd 
(ViS H1)YGd-—M3a9 
(VIS YLIIdWI-M34D 
(ViS H1T)¥qd-—M3a9 
(ViS YLIDdWI-M3YD 
€VLS HT}YC9-M35"d 
(ViS YLIVdWI-M3aD 
(ViS H1)YG9-—M343 
(VIS YLIIdWI-MAND 
€VLS H1)809-—M3d9 
ViS M3Y¥9 HT)HINOD 
ViSeMdD YLIIHINOD 


md mt et ek ed et et et et et et tt et mt et et ed et ed et dt et et et et ot 


°9020¥ 
°90c0V 
*so0zov 
°*SOzO0V 
°%020V 
*¥020V 
*€07coV 
*€0Z2ov 


-*20coV 


*c0 cov 
*TOZOV 
*1020V 
*00z0vV 
*00z20V 

ael 

agi 


ONIGYOISY VIVaSS Nad 
ONIGYOIZY VIVd*SNAd 


zoo - 
200 - HdVYSONOYH 
SISSVIONNS *HINOd 
S3SSVTONNS *HINOd 
S3SSVIONNS 
SASSVISNAS 
(303) YIONVWWOD-M SAUD 
(dWIDLOTId JINGOW GNVAWOCD-MI3U 


NOILV307 39VMOLS | “ON| 334 W311 °MDLS NOI 4d1 woSac 


(1) NOTLI93¥YOD ASYIOI-GIW LS¥YI4 OL ABIYd WI NI GIONVUNVIY SWALT 


AS17 39VMOAUS LNSWdINOI GNY M3UD GIaxys4SNVUYL I-f NIISSIW 


(GSNNILNOD) 2°6-L° J1avL 


SNA-8-D-027(III) REV 3 


3.1-3] 


"€1z08 wIVd AI‘S3A019} 
-€1z0a WIvd AI4S3A019} 
-e1z08 | alVd AL*S3A079 
*Z1206 dW) AI‘¥S ULI] 
*T1zZ08 AZ ~ VSUI 
*11z09 Aa ~ VSTi 
-0Tz08 divd*sontdyva} 
sgo0zoa | VIM ANVASNOD ‘iNaWay 9 
*80208 UV3M LNVISNOD*LNIWUV S| 
*10z09 ASSw i73;a0I8§ 
“20208 ASSV 1739018 
"90208 SLHOIINAd 
*90204 S1LHOIIN3d 
°s0 209 
"$0209 
*sozos | | 
*20z08 3417 Wwnatasaal 
°20208 3432 WNG441S3A 
*z0z0a | 3417 WAG‘LsS3a 
*estoa | V9d/SdD*HIVILV SSdV HLS 
°2S 108 VId/SdO*HIVILV SdVULS| 
“15 10a YaLdVOY LINN WuLNOD Sdo 
“Se 108 (dW1) FWITY193713 9MD‘SS3NUVH 
“se Tog {YGD) WI1¥19373 94D *SS3NUVHI 
*s¢10a (dW35 7¥31U19913 943° SS3NUVH 
+°2T108 991 *1437*1008] 
»°z1108 931 £1337* 1009 
*°Z1109 991 *i337*1000] 
O°EcoT. | zn Wav €°zT109 991 *1H918 ‘1006 
o°eeot | vauy €°z1108 991° 1H91Y 41099 
O°eeot | Wau 1 €°21108 991° iH9} ¥* 1008 


| 1H913" NOILVIO1 39VMOLS Bal Wall °MO1S NOIid?} ¥9S30 


(1) NOTLIZYYOD 3SYNOI-GIW ASYI4 OL YOldd WI NI GIONVYUVIY SW3i! 


O°es0I (ViS HY)dW1-M3dud 

| O° e%OT (VLS H1)YGd-M3ud 
o°esot | (VALS YL9 }dWI-—M 38D 
-O°E¥OT | (VALS YL3)dWI-M249 
,o°es0l f €V¥iS HaldW1-4449 
O°Eesor | (VLS H1)409-M3u9 
FOo°esor | | (¥LS H1}uGI—NauD 

O° E07 {VLS YLIIdGWI—-M3y3 
1O°Es+OT | (WLS H¥)Y09—M383 
2°<oOT (VIS ULIIdWI-MIUd 
OvexOT §. ; €V¥iS HV}YGd-—K35ud 
orevOt | CViS ULI)dWI-—M3UD 

O° EvOT €viS H1)uqd—M3ud 
O°E>01 (V1LS YlDdPdWI-M3UD 
O°E¥OT (VLS H1)Y09-M3ud 
O°EvOT | (VLS HY )dW1-M3deD 
O°erv0T | (VLS HY)dWwI1-834u9 
0°ev0l (ViS H1)aq9-M3u9 
O°EsOT -| 1 (VES YLdFdW9-4IUd 

O° Ttol Zv vaUV 
O°TIO! _2@¥ vauv 
FO°1TIOT zv vauv 
o°Tiol § (8V)I9VE Yalavdv NI 
ocriol | (gv) 9V8 UYUsidvGy NI 
o°rtot (SV)9OVEG Waldvav NI 
O°ecol | vauy 
0°€EOT Va4uv 
o°<eecol Vauv 


Cael oon eB con oe Be Dc coe ee oe coe oe I oe en BA oe ee oe WE oe aoe oe oes oe a on el ne oe | 


S3LVNIGYOOD CT1Ody 


ASIT J9VMOLS LNSWdINDA GNY M3ud DayvsasSNvYLl IT-f NOISSIW 


(Q3NNILNOD) 2°6-L"€ Fal 


SNA-8-D-027(III1) REV 3 


-32 


1 


3 


O° eEeor 
O°eecorl 
o°ceot 
O°Tttot 
o°Tttot 


o°evOT 
O° €40T- 
O° E4OT 
| O° € 40 
O°€¥0T 
O°E%OT 
0°€701 
O°€%01 
o° evo 
O° 40 
O°ebOt 
O°E40T 
| O°e%0T 
O° E901 
O°E¥OT 
0°Er0 
0°€¥0l 


S3LVNIGYOOD O1TOdV 


VauV 

vauv 

V3uaV 

vauVv 

viuv 

Vauv 

(G3M01S)13290d 9MD 

(O3MOLS)L3N30d IMD 
(VIS YULIIGWI-N3UD 
(ViS HT) YqI—M3A8d 
(VES HT)YOQI-M3A9 
(VLS YLDDdWI-M3aD 
(VES YLIPGWI-M3ZUd 
(VLS YLIIdWI-MID 
(WLS HYddW1-M349 
(vViS H1)Uad-M3yd 
(V1S HUddWI-M34u9 
(VWiS H1)¥0I9—-M3¥e8d 
(VLS HY)dW 1-38 2 
(V1S H1)Y0I—M3N5D 
(VES 419) dWI-M34d 
(WLS YLD) dWI-M399 
{VLS HV) UGd—M3IYd 
(VES HY )dW1-M599 
(VIS YLDIdWI-M3ddD 
(VLS H1)YOI-MIYD 
(VIS YLIIdWI-MIYD 
(VLS H1)YOI-M3UD 
(VLS HaldWwi-M3x49d 
(VLS HT) ugI—-K3u9 
(WLS YLIVdGWI-M3dD 


T 
T 
T 
T 
T 
T 
€ 
€ 
T 
1 
T 
T 
T 
1 
T 
T 
T 
T 
T 
TI 
T 
T 
if 
T 
T 
T 
T 
T 
T 
T 


NOILVIOI 39VMOLS 


*9T103 
*STto3 
*¥t 103 
*eTTO3 
*eTto3 
*T1TI03 
*tT0cOodG 
°T0c00 
*00200 
*00200 
*1T0209 
*10203 
*22208 
*12c0d 
°02208 
°0¢¢0a@ 
*61208 
°6T208 
°81¢0a 
*81208 
°31208 
*L1¢08 
*L£T208 
°*2T208 
°912098 
°91208 
*stzo@ 
*sTzo8 
°*¥Tc098 
°*¥1 72098 
*¥T2098 


T 
[son | aay] wait -no4s 


TVS UIAINN FEN Lave 
TWSUSAINNSAGNL UV 
WSUZAINN‘S 3GNLNVS 
LHOIZMLH9OI TS L3SGVIH 
LHOLIMLH9I 1S LASOV3H 
AHOISMLHOI 1° 495SG0V3H 


(dW1) 
(aad) 
(dW3) 


JAISSVd ‘d313WISOOS 


SAISSVd “Y3aL3WISOG 
WNOSU3d *Y3L3WISOG 
TWNOS ddd ‘ys LAWISOO 
NOILVLNSWNYLSNIGIG *ASSY¥ 
NOTIVINSWNUISNIOIS SASSY 
(dd) Vivati3and0d 

(dW3) 1S917993H9°13N90d 


(dWI) ViVOSLINIO| 


(409) ViVO413NI0d 
(dW1) 2S 17993H9 £13NIDOd 
(Y¥G3) 1S 4993H9‘*159390d 


(dW1) SYOSSI IS *13NI0ds 


(4309) SYOSSIIDS *13290d 

(dWI) SYOSSIIS* 15ND 
ualedvd NOTLY IINOwwOD 

Us UUV. NOLLIVIINAWWOD 
yaldavd NOTIVIINNWWOD 
NOILVINAWNAISNIOIG *SS3NYVH 
NOILVINAWNALSNIOIG *SS3SNYVH 
LINS-°3313 ‘SSINUYVH 


LINS—°9313 ‘*SS3NUVHE 


JUNSSadd *ASSV LIWTSH 
JUNSS3ud *ASSV LSWIT3H 
AUNSS3a¥d *ASSV LIWI3SH 


NOT 1d149S30 


(T) NOTL93¥¥OD ASUNOI-GIW 1SdId JL ADT Yd WI NI GIONVUUV3Y SWILT 


ASI 39¥4NOLS LNSWdINDS ONY MAND AFNaSISNVAL T-f NOISSIW 


(Q3NNILNOD) Z°6-L°€ JT9VL 


O27(1II) REV 3 


-8-D- 


SNA 


- 1-33 


3 


S3LVNIGUOOD O110dv 


ed vary 

T3NVd JIND 

(VLS H1)dW3-43499 NO} 

(ViS°ULIDYOI-K3uUd NO 
(viS HYddWI-M3u9 NO 

(VLS H1}?dWI-M3uN9 NO 

(ViS* ULI) AGI-M3IYD NO 
NO 


*¥4€00 

*YOTOH 
2°00203 
2°00203 
¢°00203 
1°00 203 
1°00203 
T°00203 


T°907au° dINDZ WI 


4S17 NNON/EU3ZA-°ONI TANVA| 
Cus vuva°wod) Janiues 
(Ys TuyV Ie ROD) G30 1NOW 4393 Idyv3] 


(a3TIAVI°WOI) YIGINOW ® 3331 dYVI} 
CYST NUVI°WOD) GIGI OW 6 3331d wV3} 


(1) NOTL93¥YOI 3S MIOI-GIW LSYId Gi YOLYd AD NI GAONVUMWSY SW3LI 


ASIT J9OVMOLS INSWdINDA GNV M3ud AAvdaASNVUL T-f NOISSIW 


(G3NNILNOD) 2°6-L°E FTGVL 


D-027(III). REV 3 


SNA-8: 


O°eeOT 
o°evOl 
O° eyx0T 
o°e¥0I 
o°ev0t 
o°ey701 
0°S8%0T 
0°0S0T 
O°eEOT 
O°8+OT 
0° 0sO0T 
o°<ceol 
o°Ttol 
O° TTOT 
O° tot 
O°e%OT 
O°e¥0T . 
FO°EeyOT 
o°cy0T 
o°ev0T 
O°EvOT 
o°er0T 
o*ey¥0T 
O°ey¥Ot 
o°erOT 
FO°ecyOl 


SALYNIGHOO) O110dv¥ 


(2) 


(WLS Had ldWI-M34N3 
(WLS °UlLD FUGI-M3I8D 
(VLS HT} dWI-M34u)d 
(VIS HdbdWI-M3u9 
(vV1S°dULd)AGI-M3yd9 
(VLS HI)dWI-M3dyd 


NO 
NO 
NO 
NO 
NO 
NO 


V3 uv 
viauv 


(LNOD V9d) Vd 
(1NOD W9d) V9d 
(INOD V9d) VOd 
(VLS HT} dWI-M3u9 
(VWiS*Yl3)YdI-M3ud 
(ViS HIV) dWI-M3a 3 
(vis°uld)ydd—M3au9 


(VLS HV)dWI-M3N9. 


(Vise dLIVYGI-M3ad 
(ViS HT) dWI-M35a9 
(vis°uld)ydd-M3u9 


(WLS HIIdWI-M35a 9 | 


(VAS°ULIUGI-MAY)D 
(WLS HV) dKI-M3a9 
(VLS° ULI) YGI—MAYD 
(VLS HT) dWI-M43a9 
(VLS°ULIIUCI—-M3yd 
ViseMdd YLIIHINGI 


2°e tog 
2°2ztiog 
2°ettoe 
T°2 tos 
T°2Ttoe 
T°*eTtoa 
T°sotos 
T*°sotog 
T°S O0T08 
°sotod 
*sOTOS 
*s0 108 
“s020V 
*8020V 
"8020 
*9020V 
*9020V 
*SOcOV 
°sOcoV 
*%0720V 
*9020V 
*€OcOV 
*c0c0V 
*20 20V 
*c0cOV 
*TacoV 


NOILIZUNOD 3JSUNOI-GIW ASYT4 OL YOLYd WI NI G39ONVUUNV3a SWILI 


(Q3NNILNOD) 2°6-L"E 3TeVL 


SJI1*ASSVY w3aSNOVL 
OJI*ASSV yvasnoyL 
QIISASSV Yw3asNnOds 
SIISASSV La4dVE 


SIISASSV LIWIVEE 
O31SASSV L3andvei 


AvOSS399V* SVE 
AXOSS333V° OVE 
AYOSS339V49VE 

SHOT TSNI‘SMOLS 138 73H* OVE 
AHOITANISMOLS LAW TSHSSVS 
LHOTTINISMOLS LIN 19H SOVa 
SS3NX9DIS NOILOW‘S OVE 
SS3NNIIS NOI LOWS SVG 
SS3NNDIS NOTLOWS OWE 
TI3N3d 

TIINAd 

Ua WUE N3d 

wa uvAe N3d 

ONIGYOI3Y VIVOSSNId 
SNIGUYOISya VAVG‘SSN3Ad 

GNV SHILVA 

ONVEHIITA 

200 -— Hd¥YSONOUHD 

200 — HdVYDONOUHD 


SASSVTIONNS SHINGd | 


SASSVTONNS *HINOd 
S3SSVTONNS 
S3SSVTONNS 

(Y0D) BIOGNVWNOD-M3IND 


(dW3)LOVWId JINGIW ANVWWOD-A3UD | 


O27(II1) REV 3 


8-D- 


SNA- 


SSAVNIGYO0OD OF10dV 


€V1S*° 913) ydd-43u5d NO 


(ZN) 9SH NI 

(2M) 9SH NI 

(2M) @SH NI 

*41NOD VOd NI VSTL3 

*1NOD VOd NI vSTII 

*1NOD VOd NI vS1L1 
(viS*did)Yao—Maud 
(WLS H1)dW3-43u9 
(V1S°Y19)2YGI—M3Ud 
(VLS H1)dW9-M3U9 

(VLS°YL9)YGI-—M3u I | 

(ViS HV}dWI-M3u9 
(viS*a1o) udd—M3az 9 
WANIVINOD Vd WI 
Y3NIVINOD VOd WI 
YANIVINOD VOd WI 
(ZN) GSH 
(2) 9SH 
(2) @SH 

LY Va4V 

LV Vid 

LV va4uVv 

(VLS HYIdWI-M3u3 NO 

(ViS°ULIYOI-M3YD NO 

(VLS H1)dWI-M3YD ND 

(viS HY}dWi-M3a) NO 

(V1S°YL9)Y0I-M34I NO 

(VLS H1)dWI-M3u 9 NB 

(VAS HYIdWI-M3u9 NO 


ttt mt ct me NS et mt ed et md dt ded ed dt dot td mt td et et 


(VLS HT) dWI-M3y9 NO 


*€1Z08 
*€1Z08 
*€1Z08 
“21208 
°11208 
*11z08 
°01208 
*80z08 
*30 2098 
*10208 
-40208 
*90208 
“90708 
"50208 
*soz08 
*s0 208 
-20208 
"20208 
*z0z08 
*€S 1098 
"zs 109 
TS 108 
*setog 
“Selo 
*selog 

»°Z1108 

+°Z21108 

+°Z1108 
e°z110¢8 
€°Z11098 
e°ettog 


vIvd AI‘ S3A0T19 
divd AISS3A019 


dlvd AI*S3A0179 | 


dW) Al‘vS%W1 

AAJ - vSUI 

AZ - YS1L1 

ULiVd *SoNtdyv3 

UV3KM INVISNCD*INAW YS 
YVSM LNVISNOD SINSWUY9 
ASSV 1738018 

ASSV 1159018 

S4H9I INAd 

SLHOIINAd 


vion | 


vion 
VLON 
3317 WNG‘SLSIA 
3317 WNGSLS3A 


3417 WNatiS3A 
VOd/SdD SHIVILV SSdVULS | 


VId/SdO*HIVILV SSdv Us 
y3idVOV LINN TWYINOD SdO 
(dW) TWWIFYLISTS OMD*SSSINAVH 
(YO) TWWI1¥i93713 9D‘ SS3NUVH 
(dH) W31Y193T73 DAD*SSANYVH 


931 6433751008 | 


933 £133741008 
931 £14357°1008 
931‘ iHOT d* L008 
SJ1‘iH9IY' 10998 
991 *1H9I8* 1008 


O27(111) REV 3 


8-D- 


SNA- 


(2) NOTLISVYOD ASUNOI-GIW LSYIs QL YOTed WD NI GIONVUUTIY SWILI 


AST7 39VMD1S IN3NdINDS CNY MAY) DAYYIISNVYI I-f NOISSIW 


: (G3NNILNOD) 2°6-L°€ FlavL 


SALVNIGHYOOS O170dv 


9°2 
LHSI3 


°WLS HA/°dW1-991 
*VAS*udL9/°YGI-991 
*viS H1/*dWI-99I 
(VIS HY)dWI-M3a 9 
(VLS"Y19)YGI—MIYd 
(V1S HT)dWI-43a3 
(dW1-M399)13490d 9M) 
(409-M34I9)L5990d OMI 
(VLS HV)dW9-Mau9 NO 
(V1S°UL9)YdI-M3ud NI 
(ViS*uL)udd-M35u9 
(VIS H1)dWI-43u9 
"VAS H1/°dW 9-991 
*ViS H1/*dWI-991 
"VIS HY/s*dW1-991 
*VAS*YL9/°YGI-991 
*¥LS HU/*dW 1-991 
*ViS*¥l9/°4aI-991 
"VAS Hd/*dW1-991 
*V1S°U19/°NGI-991 
*WLS HI/°dWI-991- 
(€1) 9VE°MOLS L3WT39H 
(1a) 9V@ MOUS L3W13H 
(21) SH NI 
(VES H1)dWI-M3¥9 NO 
(VLS°YLD)AGI-M3aD NO 
(VLS H1)dW2-M349 NO 
(V1S°YL9}axadI-M3yI NO 
(€1) SVE°MOLS “L3WI3H 
(1a) 9v@ MOLS L3W13H 
(2M) SH NI 


NOILVIO7 39VMO1S 


Ce ee ee coe I coe ee cE oe ced oe ee oe oe oe eB oe ee oe ok et oe ee oe eo oe 


*9TT03 
*sTtto3 
*¥Tt 103 
*€T103 
*eT1to3 
*Ttto43 
*t0c0G 
*1020G6 
°002¢00 
*00200 
*T0c03 
*10209 
°22209 
*12208 
*O072 208 
°0¢¢09 
°61208 
*6Tcod 
*8T208 
*8120@ 
°91¢08 
°2£1208 
*LT20S 
*LT208 
*91208 
“91208 
*sTc0e 
*stcoe 
°41¢c09d 
*%1c08 
*41208 


| ean | aaa | W3LI °MO1S NOT1dIaIS3a° ; 


(Z) NOTLI9UWOI JSUNII-GIW ISYI4 OL YOIYd WI NI GIONVUAVSY SWILI 


(dw) 
(¥d3) 
(dW3) 


WSUYIAINA 2ENLaVS 


(dNT)} ViVOSLINIOd 
(YG9) Viva isy30d 
(dW1) 1S17N93H9‘ £35900 
(¥G3) 1817993H9 ‘13300 
(dW1) SAOSSIDS 413NI0d 


(YG) SYOSSIIS*1L35N30d{ 


(dW) SUOSSTIS 413NI0d 
ysTeyVvd NOTLVIINAWWOD 


waLldwv) NOTLVIINNWWO DE 


usludv2 NOTLVIINAWWOD 
NOILVINSWNYLSNIOIG “‘SS3NUYVH 


NOLLVINSWNYLSNIOIG *SS3NUVHI 


4INS-°393139 *‘SSINYVH 
LINS-°3313 *SSINUVH 
JUNSSadd *ASSV 13W13H 
JUNSS3Ud *SASSV L3W13H 
JUNSS3ud *ASSV LAWTSH 


1817 S9VMOLS. INSWdINDA GNV MAD JAaxdzSSNVAL T-F NOISSIW 


(QSNNILNOD) 2°6-L°E 3TaVL 


WS USAIN S 3SENLUVa 
TVS YBAINAS 3ENL av Ff 
LHOTIMLHOI 141 3S0V3SHI 
LHOTIMIHSI 1S LASGVAH] 
4HOTSMLH9I 14 1350 V3 H] 
BAISSVd *yaLaWISoOg) 
SAISSVd *u3i3WISOG! 
TWNOSUdad* u3z13WI SO0G 
TWNOSY3d‘ vai AWISOG] 
NOILVIN3IANYISNIOISG SASSV] 
NOTAVINAWNULSNIOTG SASSY 
(dW9) ViVG4i3990d) 
(dWI) 181 793H9 413 NIOd 5 


O27(1II) REV 3 


8-D- 


SNA- 


-37 


ol 


3 


1°30738°dINd3 WwW 


O° vEOT ONTY HLYID Ha 


T *¥¥E00 ZT US dANIVINOD 

O°ZL0T feud LI GQuvd viva} 1 *%0TOH 4ST1 NNON/@U3A-"GNI T3NVd 
O° Ecol (cn) GSH NIT T 2°00203 (dZivsIVITWOD) Janis 
} O°OSOT (18) OVE MOLS L3WIZH] Z 2°002043 (da TedvI°WOD) JAgNL avs 
O° cEe0T {2N) OSH NIT Z 2°00203 (H3TedVI°WOD) JdGNLUWS 

| O°€EOT (cM) GSH NIT T 1°00203 (yal ¥avI°wOD) 030 1NGW‘43I3lauv3 
| O°c<OT (2) GSH NIP T T°00203 (daITVIVITWOI) Y3B0 INOW 4393 TdUVa 
p2°eeoT (2M) SSH NIJ i T°00 203 (Y3TesVI°WOD) G3IGINOW SII awa 


1HO13K NOI1VIO1 39vMOUS | ON] 334) W3LI °mOUS NO1id1¥9S30 


{2} NOI193NYD9 aswno2-a1n aSuld OL YOIYd WI NI G3IONVUNVSY Swat] 


SALVNIGHOO) O110dv 


AS17 39VM01S LN3WdINDI GNY Maud G3v4aISNVUL T-f NOISSIW 


(G3NNILNOD) 2°6-L°€ FTGVL 


~SNA-B-D-027(IIT) REV 3 


1-38 


3 


O°TtOoOt *1NOD VW9d NI VSTLI 
O°E90T (V1S°819}4GI-M3Nd NO 
2°E90T (VLS HuldW1-M4u9 NO 
O°sSTOT YSNIVINOD VId WD NI 
o°stol YSNIVINGD V9d WI-NI 
o°sltol VINIVINOD VId WD 
O°E4Ol (VAS HY)dWI-M34N9 
2°01 (vaiS* dui) Yad-M3u9 
 O°e+OT , 1 (VLS H1)dWw9-M3u9 
O°TIOT : ZV viv 
o°ttol 2v viv 
O*TTOT 2v vauv 
O*°er0T (VAS HU) dW1-M3¥ 92 ! 
O° ervOl (ViS°YLD)YGI-MIYI 
O°E%OT. (V1S H7)dWI-M54u9 
O°E¥0T (WLS Hd)dWI-434u9 
O°E701 (VLS°YLI) 4OI—-M3U9 
O°E+OT (ViS H1)dWI~-M3U9 
O°EvOT (viS HY ddWwI-M3489- 
| O°£%0T (VLS°UL9) Ya9—4 349 
O° E¥OT (VLS HT}dWI-M34ud 
oO°evot TF tviS Ha) dWI-43u9d 
o°ey¥0T (VLS°YLIIYAI-M3a9 
o°<ev0OT (VLS H1V)dWwI-M3u9 
In vauv 
IN V3uV 
(1NOD V9d)-V9d NO 


“1120s AJ - VSUI 
°80209 UVAM INVISNOD*INIWYVSD 
°80209 YVIM INVISNOD *1L3aWUVd 
°s0209 
°s0208 
°so20d | 
*s¢etoa (dW1) TWITYLIIIS SKIDS SSINYVH 
*setoa (YO9) WI1Y19373 OMD‘SSANUVH 
*setog (dW3) WITYLIZTS 9M *SSINYVH 
"ettoa f ANSWNIVINGD TV33S°WILSASONS 
"eT Toe INSWNIVINOD 1V93d*WSLSASENS 
“€T109 -INSWNIVINOD 1V9395*W3LSASENS 
9°Z2T108 931 £1437°1008 
9° 21109 991 £1337°1008 
¥°Z2TT09 : SII £443741008 
£°2T 108 931 *1H91yN* 1008 
€°edttog 931 *1HOTY 
€°ctiog SDI iHOTY 
e°?ettog 
c°2ttog SIISASSV WASNOUL 
e°z tog SDISASSV YASNOYL 
T*e2ttod SII*ASSV L3WIVry 
T°2etiog SILSASSVY LINDE 
T°2Ttt10gs O31*ASSV L3N OVE 
°20108 dW1 ONITODD GINDI1 LNIWaVS 
*LOTOS ¥d3)  INITOOD GINGI1* IN3SWYVD 
. *8020V SSINHDIS NOILONS OVE 
O°Ttol (1NOD V9d) VOd NOT *802O0V SS3NNIIS NOTLOWS SVE 
o°ttol (1NO3 ¥9d) VId NO *8020V SSINNDIS NOI LOWS OVE 


}79°9-x 1H9134 NOILVIOT 397M01S i Et) W311 °MOAS NO Idd 19S 3G 


S3LVNIQYOO) O119d¥ 


SPE et tee ns ee ae ge rere egy aren ern earn a at ee 


(€) NOILVAILIV W1 OL YOldd WD NI G39NVUYVSY SAIL 


ASTT 29VMO0LS INAWd INOS GNV MAYDd ASYYSASNVUL T-f NOISSIW 


(Q3NNILNOD) 2°6-L° FTavL 


027(III) REV 3 


SNA-8-D- 


3.1-39 


1°00203 (USLYUVI°WOD) GIGINOW 4395 1dyV3 
*91103 (dW) WSUZAINN *3ENLYv3 
“$1103 (309) WSYZAINN*3ENL wa 
“41103 (dW) WSUIAINN 3ENiv3 
"eT 103 1H913M4H9I 14 1350 V3HE 
“21103 1H91341H917 §13SQV3HE 
“11103 2HOI341H91 14 L3SOV3Hi 
*10z0a JAISSWd *YaLaw1soal 
°10200 3AISS¥d 

*22208 
-12208 (dW) 1S17¥93H9‘13900d 
*ozzoe | (dW) ViVG'1aNI0ds 
°02208 (u99) ViVG4i3N00d 
*61208 (dW7) 2S17993HD*139%90d 
-61208 (803) 1$14993HI413NIOd| 
*81Z08 (dW7) SYOSSTIS*415N90d 
*stzoa | (409) SYDSSIIS 413904 
*81Z08 (dW9? SYOSS IDS £13930 
‘.1z08 | ¥aluyv)d NOTLVIINNWWOD 
-41208 WILUAV) NOTLVIINAWWO I 
‘atzoa | UIIVUVI NOLLVIENNWWOD 
*ytz0a | JUNSS3ud *ASSV L3W73H 
“51208 3UNSS3Yd *ASSV 13Ww13H 
*¥1 208 3JUNSS3ud *ASSV 13W13H 
"€1208 UIWd AL*S3A0 79} 
*€1z08 wlvd AI*S3A019] 
_*€1209 wIlVd AI*S3A079} 
o°trot | *iNOD VOd NI VSTLI *21208 dW) AI‘¥STLI 
o°trol *ING) VOd NI VSTLI “11208 Aa - VSTi 


EES ee 1H913M NOILVI07 39VKOIS j con | 433 | W311 °MOLS NOI 1d] ¥9S30 


SALVNIGYOOD 017009 


o°ecoT § (en) a@SH 
O°evOT “WAS HY/*dW1-S5I 
J°evOTt | *WiS*a19/*°xGI-J9I 
O°evOt | j} “VWiS Hi/*dWI-93I 
o°cyroT | (VIS Hdd dW I-M3u9 
o°Eey0T (ViS*uld}uasa-aMiud 
o°<eo0T (VLS HTIdW3-M3IND 
O°<e+0l f (dw1-4349)13990d 
o°evol | (d09-M399}19090d IMD 
o°ev0T *¥ViS H1/°dWI-99I 
O°€sOT  °ViS HI7°dW9d-99I 
o°cx0T | F *VES He/*dW7-991 
0° €7OT *VLS°YLI/°NOI-III 
O°e+0T *WiS Ha/*dW 1-991 
O*Ee+0I ; *V1LS°YlLI/ °YGI-991 
oresoT | } °“ViS HY/*dhW1-991 
O°EevOT | *ViS°adl3/* 409-991 
O°esoT | *VLS HI/°dw9-931 
O°svOT | (£1) Sva°MOls 
o°osol (18) SVG MOLS 
O°eeoT | . €eny 
o0°8%0T | (€1) SvE°MOLs 
o°osoT } (Ta) Svea AOLS 
o°ecot (en) 
o°ccol (2n) 
o°eeot (cn) 
oO°etoT I (en): 


dd eet md ed md ed rd dt ed ed td et ee Ot pet et ed mt et et 


€€)}) NOTLVAITLIV WI OL aDldd Ad NE G39NVuUvay SWILI 


4817 39VM01S LN3WdINDS GNV M399 GsydsaSNVULl I-f NOISSIW 


(GANNILNOD) 2°6-L°E 3TaVL 


SNA-8-D-027(III) REV 3 


3.1-40 


-O°STOT 
o*ceol 

*osot 
o°ececot 
o°ecol 
1 2° ecoTl 


YINIVLINOD vWSd WO NI 
(2N} Q@SH NI 
(18} SV@ MOLS L3w13H 
(cM) GSH NI 
(ZN) @SH NI 
(2n) GSH NI 


°47¥90 
¢°00203 
2°*00203 
2 *00203 
1°00¢03 
1°00 203 


2°90 13 N° d INA WD 


*NILNOD NUNLIA*SASSV SAS YILVM 
(daldavo°wOd) Janiava 
(Yalduvd°wOd) JgNLuva 
(ual dave woo) 3aNluvs 

(dd luvv9°wOD) Gad INOW 4395 Tduva 
CUYzTydvVIeWOD) UIGINOWS SIA dav 


ee “9°9-xX LHOI3S4 NOT LVI01 39VM01S | san | 434 W31LI °MOIS NOTid1d9$ 30 


S3LVNIGUGOD O110dV 


(€) NOTAVAILOV- WT OL YOFUd WI NI G3S9NVedVSU SAZLI 


1S17 39VMOLS LNSWdINDS GNY M3uD D3xsSASNVUL T-f NOISSIW 


(Qa3NNILNOD) 2°6-L°€ 3TaVL 


027(III) REV 3 


-D- 


-8 


SNA 


-4) 


3.1 


O°EvOI 
O° eCOl 
O° eEeot 
}O°CvOT 
O°e+OT 
o°ev0l 
O° TTOT 
O° Ttotl 
O°Tttol 
orcy0T 
O°cy0I 
O°evOT 
o*ceOl 
O°CeOr 
O° €EOl 
O°eEOL 
O°<eeot 
| O°eceo! 
O*ecor 
O°ceoT 
o°ecol 
o°<ceol 
O°€EeOT 
oO°eecor 
o°ev0T 
O° €70T 
O° €4OT 
; O°evOT 


S31 VNIGHOG) 07710dv 


ese MO OO OO © 
e 
Tyatrte 


(4) 


(VLS HI}dWI-M3ud 
(ViS°dld)dGI-—M3u 9 
(VLS HY¥ddW1-43489 
(Sv)OVE YsILldVIV 
(svi9Ovea waldvoV 
(8V)9OVE waldVaV 
(WLS HIT) dWI-MIud9 
(ViS Hd ddWI-M3au9 
(V1S° UL YGI-—M5yd 

vauv 

vaav 

vauv 

V32uV 

Viadv 

vauv 

vauv 

viv 

vauv 

vay 

vauav 

vauv 

(ViS HaddWI-M3u9 NO 

(ViS*aylDd} wad—-M3ud NO 

(VES YLI-M3YDIVSd NO 

(ViS HI-M3¥9) V9d NO 

(ViS HY-AdYd) V9Od NO 


ted edd md tk et et ed tt dd mt rt et ed mt ed ed et et ed et et gd 


NOTAVAITL9¥ W1 OL YOldd WI NI 


*t12098 
°80c08 
*80c08 
°Ss0208 
°S0208 
"S020 
*setog 
*SETOe 
*se Toe 
“€TIO€ 
*e€TIo9 
om 2 © C8 :| 
y°2TT08 
¥°*2T1098 
¥°2TT08 
€°2 T1089 
€°ct1og 
&°*cttog 
e°*2ttoa 
2°*e2Tios 
e°7zTttoe 
T°2Ttos 
T°?2Tt0e 
T°2eT 1098 
*.0Toe 
°.0T09 
*8020¥ 
*80c0Vv 
°s0coV 


QIINVUUV3Y SWILI 


AZ - vVSWi 

aVa4 ANT LSNOD‘ INGWUVSD 

YVIM LNVISNOD‘13WUV9 

Vion 

Vion 

vion 

(dW7) WIIYLIZIS OMD*SSANYVH 
(uG3) WI1¥13373 9MD4SSINUVH 
(dW3) 1V978193713 OMD‘*‘SSANUTH 
IN3SWNIVINOD 1V¥934*WSLSASENS 
IN3WNIVINDD 1¥934°WALSASENS 
AN3WNIVINOD 1VI33*WILSAS ENS 
991 614337*2008 

991 £1333°1008 

931 44457410098 

991° 1H9Iy41009 
9916 LH9I ¥* 1009 

931° LHOTU* i008 

SITSASSV BASNOUL 

OI1*ASSV YasSNOWs 

OII*ASSVY Y3SNOWL 

SIISASSV LANdWe 

SJI°ASSV L3aNIVE 

QOI*ASSV LANIVE 

dW1 ONIIOG3 GINDII* iNJWUVd 
uGJ - SNIVOOD DINDIT iN3wUVS 
SS3NNJIS NOILOW ‘SOV 

SSINNIIS NOTLOWS SVE 

SS3NNIIS NOTIOW* SVE 


ASTV JOVMOLS LNSWdINDZ GNV M3YD JIVYSISNVUL T-f NOISSIW 


(QANNILNOD) 2°6-L°E ATA! 


SNA-8-D-027(III) REV 3 


3.1-42 


S3LYNIGYOOD O110dV 


| 1H913M 


(ViS Hd) dWI-M3u9 NO 


(G3MOLS)L39NI0d OMI 
(G3M01S)130900d 949 


(vis 
(vis 
(wis 
(vis 
(vis 
(vis 
(V1s 
(V1ls 
(vis 


(vVis® 
(VLS HY) dWI-M3ad9 
(VIS HV) dWI-M3u9 

(V1S° YL9) YOI-M349D 
(WLS HdddW1-M3a9 
(WLS HI)dWI-M3489 

(vis° 
(VLS HadbdWI-M349 
(VLS H1)dW3-M399 
(VLS HI) dWI-M349 
(W1S Ha ldWI-M3au9 


(%) 


NOILVYIOT 3J9VKOLS 


en. vay 
cn VaaV 
en Viv 
Sv vauV 
eV VaXUV 
BV VaIxeV 


H1-M349) W9d 
H1-M3ud) vod 
HY-M3UI) Od 
YLI-M3YIIVOd 
HU-M3ud) WOd 
WLI-M 3YIIVI 
H¥-M3UD) V9Od 
YLI-MIYIINVI 
H1-m4au9) Wd 
¥19)Yad-M3u9. 


YL) adI-M3u 9D 


teh tt et tt et et td et et et mt mt et et Ot ed et dt et mt i 


T°00203 


°9T103 
*STtt03 
*¥T1043 
*€Tloa 
*zTt03 
*T 1103 
*10200 
*1T020G 
°22208 
"12208 
°07208 
°02208 
°6T208 
°612098 
*8T208 
*81z20e 
ea: 40]: 
*L1208 
*2z1c08 
*LTz208 
*¥12098 
°¥1720gd 
*¥12098 
*€1¢208 
*eTco9 
*ct2os 
*21209 
*T1209 


ED Gi 


NOILVAILIV W1 OL YOTdd WD NI GIONVYEYV3SY SadII 


(dAlgUvI°wOd) 
(dWT) 
(aad) 
(dW9) 


G30 WMOWs 4951 auVv3 
IWSUIAINNS 3ENLIVI 
WSUZAINN‘ 3ENLyva 
WSYAAINAS SENS 


HOT 3MLH9OI 1° L4SGV3H E 


4H9I341H9I1°L5S0V3H 


LHOTAMLHOI 14 t3S0VIH § 


BAISSVd *Y3L3WISOG 
BAISSVd *YIL3WISOC 
(dW9) Vivatl3anI0d 
(dW) 1S17NI3HD 4£23NI90d 
(daT) Vivds13N30d 
(309) Vivd‘s 13590d 
(dW2) LST 1993H9413NId 
(309) LSIVNI3HI*S 13NIOd 
(dW1) S¥OSS 19S $13990d 
(¥09) SYGSSI19S 413990d 
(dW) SYOSSTIIS £13990d 
U3TedV. NOLLVITNAWWOD 
yalyUVv. NOTIVIINAWWOD 
waluysd NOTLVIINAWWOD 
AYUNSS3ZYd SASSV LAWT3H 
JUNSSFUd SASSY 1L3W13H 
AYUNSSadd *ASSV L3W13H 


YIVd AI*S3A0719 | 


uIlvVd AL*S3A0T9 
‘dIvd AISS3A019 
dW) AI‘YS ILI 
AJ - VSIWLI 


NOI 1dI YS 3G 


4S17 39VMOLS. LNAWdINOS ANY ASB) JTAHaSASNVYL T-f NOISSIW 


(G3NNILNOD) 2°6-L°€ 3TaVL 


SNA-8-D-027(II1) REV 3 


3.1-43 


lescst- [oz--__[oo-ovor | vor zet_| 


o° stot 
O° ¥0I 
| O° e4OT 
O°E%OL 
O°EvOT 
O°E%0T 


nero suotam_ | No1iv207 39vK01s 


S3LVNIGUOOI OWNIdV 


XddV) YAINAD GSN 13V 
(ViS HV) dWI-M3Yd NO 
(VLS°YLIDIBGI-M3aID NO 
(VES HYIdWI-M389 NO 
(VLS HT)}dWI-N3ud NO 
(ViS*uLIAGI-M3dID NO 


"49490 
2°00203 
2°00203 
2°00203 
T°00203 
T°00203 


2°3073¥° diNvsa WI 


*NILNOD NYNLAYSASSV SAS YWALVA 
(YyaTuuVvI°WOD) JGNL Uv 
(d3TMNVIeWOD) Jdhlvvsa 
Cu3TudVvO°WOD) JSNiwvs3 

(Ys UavI°WOI) GICTNOW* SDA adyVa 


(asTudVIeWOD) YAICTNOW S3DII du | 


eon | 33 | WALT °MQiS NOIidI ¥9S30 


(%) NOILVAIL9V WT OL YOIYd WI NI GIONVUUVaY SWALI 


1S 17 3OVMOLS INAWdINDZ GNY 43ND JFNVSSSNVUL T-f NOISSIW 


(GSNNILNOD) 2°6-L°€ F1VL 


SNA-8-D-027(111) REV 3 


o°ex0T (ViS HU)dW1-M3489 °9020V TIIN3Id 
oO°e70T €V1IS°Y13 )UOI—M3e8 D9 °9020V TIINId 
0°e¥Ol (WLS HadWI-AIdd9 . °So2oV YaWUVW N3d 
O°evol (VIS*° YL) YGI-M3ud °SsO0z0V VaNaVW Nad 
O° Eo0T (WLS HuddW1-M3yd *%0 20V ONIOYOIAY VIVO*SN3d 
O° E+0T (ViS°YLIPYIDI—-MIUd °40 2OV ONIDYOIZY VIVOSSN3d 
O°er0l (ViS Ha ddW1-M3u9 *€020V ONVEHI LVM 
o°cyol (VLS° dtd YCI-M389 Ni *¢OcoV ONVSHI LVM 
o°evOr (VAS HdddW1-4399 NI *207c0V 200 - HdVYSONOUH DF 
O° ExOT (VS °dlL9) uad—-M3N9 *zZ02z0V 200 — HdVYSONO UHI 
O°esx0T (VLS HdbdW1-"3u9 *T0Z0V SASSV TONNS *HINGd 
0°es0T (VLS° LIP YGI—-M 38D *10z0V S3SSvTSNNS *HINGd 
o*ev0T | (VLS HY dW1-M399 i *0020V S3SSV TONS 
o°er0T (VLS° ULI IDUGI-MIYI *00cOV S3SSVTIOSNNS 5 
O°eerT “Oe lov 07X01 YvVINIONOW 
,O°z2ot (eu) 403 | c2°¥t tov 4OOG LNO8V/ ZGNY 
o°2iol (ey) add 6T°Y¥T OV woos Juv2 viva 
o*zLot (ed) 404 sT°* TOV LI Guvd Viva usx 
o°2LoT: (ed) Jas : ST°yTIOV 4908 INI VIWIL 
o°cLot (ey) 303 ET°>TTOV SdV¥W 39¥5uNS YYNNT 
o°cLol (eu) 3d4d ZT°Y Tov °1ST°MHD NOILVATLIV SWALSAS 
o°eLot (ey) 404 eT °ot tov *LST°WHD NOTLVATLOV SWILSAS 
o°7eLot 0 (€uy). sds ‘OT*eT TOV LST VN93SHD J9VSUNS AVNNT 
9° O070T W) GIOVLNID SWNIDA T°80ToV OVISTISSVH°S* TANI ZVOVA 
o°%cOT € tad Vauv T°80 TOV QVIGISSSVH"S° TANIZVSVW 
0°%ZzoT ete vaav T°s0tov GVIGTSSSVH °S°? S3NIZVOVW 
O° ¥z0T ety vauv T°s0 TOV GVWTSaSSVH °S°T S3NIZV9OVNW 
0° %20T | eta vauv T° TOTOV *DSV Vivd WNOTSINIZVSVNW 
0°%z0T eta V3asv T° TO TOV *O3V VIVO WHOT ‘3NIZVOVW 
O°%zOol | elu vayv T° TOTOV *OIV VLIVG WWOT *3NIZV9OVN 
eee ° ‘| WLS M3YDd HYIHINOD NI Gal - (dW1) L07Td WI-K 389 
-cv0T vis°mud wid)HINOD NO ael (309) ASGNVNWOI-M3UD 


SESE NOZAv907 39vmo1s | cON| 4a¥] WALT “MOUS NOI idl ¥9S30 


S3LVNI0ON00) O119dv 
€S) NOILVAILOV WT LY WT OLNI WD WOUS GIXASASNVAL SWALI 


4SI7 39VMOLS LNAWdINOS ONY MSAD G3SudSdSNVUL T-f NOISSIW 


(G3NNILNOD) 2°6-L°E Fav! 


SNA-8-D-027(1II) REV 3 


3.1-45 


*0¢208 (y¥d9)) Vivali3syI0d] 
*61208 (dW7) LS11N939HDS 134304 
*6tcod (409) 2817N95H94139930d 
*8T2o@ (dW1) SuYOSSIDS 4£3530d 
"812098 (Y¥G9) SYOSSIIDS *13NIOd 
*21¢09 UITUBVI NOTLVIINAWWOD 
“L208 salud) NOTLVIINAWWOS 
*91209 NOILVINJWNALSNIOIG ‘SSINYVH 
*9T¢c0O8 NOTAVINAWNYLSNIOIA *SSSNYVH 
*St20@ 41NS-°39313 *SS3NUYVH 
*st20a LIAS~°93139 ‘SSANUVH 
91208 JUNSSadd *ASSV 13W173H 
“41208 JuNSSavd *ASSV 1IW13H 
"€1co9 wIVd AI*S3A0T19 
*e1zZoe UlVd A1*S3A019 
*1T¢oa AJ - vVSUI 
*T12098 Ai - vSimLI 
*oTzoe | ulvd*Ssoniduva | 
*OT¢O8 Yivd *sONTduv3 
*L0209 ASSV 173598019 
*L0208 ASSV 1139019 
°90 208 SLHITINId 
*90208 SLHOI INId 
*s02c0og vion 
*S0¢08 Vion 
*¥0208 suOssios 
*setos (dW1) WIIYLIS1Z 9MDSSS3INAVH 
*Se tog (309) 1V¥31¥L93 13 OND ‘SSSNUVH 
“*eTto9 AINSWNIVINDD VISAS‘ NILSASENS 
o°ev0t (ViS° YL) Y0I-MaN9 *€TIO9 ANSWNIVINOI 1VI354WSLSASENS 
oO°e70l (vlLS HY) dW1-4349 *LOTOS dW1 9ONI1009 GINOIT* INSWaVd 
o°cv0T (ViS° UL) YOI—-M IND *LOTOS ¥agd)s 9NI 7009 DING TOININBYS 


LHOTIM NOTLVI07 JOVMOLS aaa Will “MOUS _NOT dT ¥9S30_ 


(s) NOILVAILIV WT LV WT OLNI WI AOUS GIUNISSNVUL SW3LT 


O°EeyOl (V1S Y¥19-M3U9)V9d 
O°ErOT (VAS HY=M5ud) V9Od 
0°€%0T | (viS YLI-43UDIVId 
O° E%OT {ViS HY¥-M3ud) V9d 
O° e401 (VIS YLI-MIUID Vd 
O°€40T (V1S°UL9 YQI—M5yd 
0°E€4O1 (WLS HY ddWI—Mdud 
0°E%0T (viS HYPdWI-43u9 
O°e70T (ViS°dL9)8G9-M34Nd 
O°Es0T (VLS HYldWI-M3u3 
O*ErOT CV LS°UL3)8GI-K3U3 
O°E701 (VIS °ULd)YOI-M3u Dd 
0°E%0T (VS Hu )dWI-M3u9 
O°€%0T (ViS* ¥L9) Y0D—-M3Ud 
O*E7OT (ViS HY}dWI1-43u9 
O°ev0l (VAS HY) dWI-M3u9 
O°EvOT (V1S °ULD YO9-K 3a D 
O°E¥OL (VLS* ULI )YOI—M3IUd 
0°E701 (VLS HY) dWI-4349 
O°E70T - (ViS HY¥}dWI-K3u9 
0°e70l (V1S °d19) YOI—M ay D 
O° EvOT (VLS Hd}dW1-M3u9 
oO°eyOl (VAS °ULD YOI-M ae 9 
O°Ev0T (viS° Ul YGI-M3u2 
0°E%0T (VLS HY) dW7-"3y3 
O*Eer0T | (¥LS°Y19) YaI—M3ud 
O° Tot tevV)OVG widvaov 
orttot (8v)9VG wid VOV 
0°E%0T (ViS Hd )dW1-M3u9 


eeee 
o~_ 


NOOO WONMN MM O 
° ee 
NNN OT 


T 
T 
U 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
t 
T 
T 
T 
; 1 
T 
T 
T 
1 
1 
T 
T 


S3LYNIGYO0) O10 


AS11 3OVMOLS LNSWdINOI ONY M3ud AFuya4SNVUL T-f NOISSIW 


(Q3NNILNO9) Z°6-L°E ATBWL 


SNA-8-D-027(III) REV 3 


3.1-46 


0°.¥20T 


S3LVNIGYOO? O11Dd¥ 


ela vauv 

eta vauv 

(eta) Ova ywsax NI 

(Ely) SVG YsX NI 

(ViS Hd)dWI-M3a9 NO 

(VLiS°adl3)Y0D—M3u9 NO 

(VLS HY)dNI-43¥9 NO 

“€VLS°ULIPYGI-M3YD NO 

: BY Viv 

BV Vay 

(Q3M01S)13N290d JAD 

(G3M018)13490d JAD 
(VLS HYddWwI-M34u9 
(VLS°dld )Ydd-May 9 
(ety? 9Va v4dX 
(VIS HY)dWI-M34¥d 
(V1S°YL9) dGd-M3yd 


*¥€490 
*2€990 
*86£90 
*L6€90 
2°00203 
2°00203 
1°00 203 
1°00 203 
*e€TIo3 
*2T103 
*t0zoG 
*10200 
*00200 
°00200 
*TOTOG 
*10209 
*10203 


AI-nD* dINOI*M3UD Z 


(€) OVW AWOL-HSISNVUL ‘OVE 
(Z)°SVW WHOT-UYS4SSNVUL ‘OVE 

(9) OVW WWOL * 34x‘ OVE 

(9) SVW WWOT ‘u34x ‘SVE 
CUITUYVICNOD) JENLUV] 

(ysl udvd°WOD) JeNLuvs 
(d3TYAVICWOD) BIG INOW S393 IdsV3 
CY3ZTVYVICWOD) CIGINOWS AIA ayVS 
JHOI SMLH9I 1 L3S0V3H 
LHOTSMLH9I 1 LASGVaH 

JAISSVd *83L3WISOG 

ZAISSVd *Y31L45WISOad 
INOS 83d ‘*u313W1S00 
TWNOS 33d‘ 43 1L3WI SOG 

NOILVIJVY 3AISSV¥Vd ‘Y513W1S00 
NOILVINSWAYISNIOIA SASSY 
NOTLVINAWNYISNIOIG “SASSY 


(S) NOTFAIVAILSV WT lv WT OLNI W2 WOdS GavaaSaSNVAL SWILI 


AS17 J39VMOLS INAWdD INOS GNY MAY J3FYdASASNVYL I-f NIISSIW 


(G3NNILNOD) Z°6-L°€ JIGVL 


SNA-8-D-027(III) REV 3 


3.1-47 


SZLVNIGUOOD WI 


(vas 
(vis 
(Vis 
(vis 
(vis 
(Wis 
(vis 
(vis 
(vis 
(Wis 
(vis 
(vis 
(Vis 
(vis 


LI 
11> 
414 
11 
114 
414 
LI 
LI> 


M3u9 
4349 
MAND 
M3u)d 
M3xu9 
M3u9 
M3u9 
$349 
LE hi) 
M349 
M349 
Maud 
Max 
4389 


auva 
aquvd 
auva 
auva 
auva 
auv2 
auva 
auva 


HalMaud 
H1)M349 
Hu) Maud 
H1) M389 
Hd}M3ad 
H?) M3489 
Hy )M3YN9 
HT)M4ud9 
HY) Maud 
H1)M3a9 
HYdMaad 
H7)M309 
HupMayd 
H1)434u9 


Viva 
viva 
Vivo 
Viva 
viva 
Viva 
viva 
viva 


SV QIOY¥iNad 


eet @ @ @ 


“NOTLVLIS 43yu9 HY 
-NOTLVIS M3289 HT 


bo » 4 
vax 
ddXx 
ydx 
ddXx 
aax 
YaXx 
ddx 
JWNTOA 


(95) 


NOILV301 39¥MO4S 


°9020V 
*9020V 
*SsOcOoV 
*s0cOV 
*%0 cOV 
*4020V 
*€0c0V 
*€020V 
*c0c0V 
°20c0V 
*10z0V 
*1020V 
*00z0V 
"00z20V 
"Oe TOV 
ec*oT tov 
6t*y¥T10V 
BT ° oT TOV 
¥T°¥T lov 
€el°yT tov 
zZt°¥ Tov 
ZT°oT TOV 
OT°YT TOV 
T°*BOTOV 
T*soTtov 
T°30 TOV 
T*soToV 
T° TO TOV 
T*tTo1oyv 
T*TOTOV 
a8) 

agl 


HENAN FB MOAR MOC a aA a et BN At tM Mees He et eS ete 


VISNAd 
TVIINId 


Ya WUV WS NAd | 


Ya WV WS N3d 
SNIGYODSY VIVGSSNId 
ONIGHOI3Y VivaSsNid 

ONVSHILVA 

- ONVEHILVA 


200 ~- HdVYSOND YH) | 


200: - HdVYSONOUHID 
S3SSVTONNS *HINOd 
SASSVTIONNS4HINOd 
S3ISSVTONNS 
SASSVTONNS 
O*¥XOT YV INSONOW 
4098 sLYOSV/ZONY 
wood Guvd Viva 
LIM Gav VivG wax 
wWI08 INIVAWIL 
Sd¥W 39V43YUNS YVNNI 
°LST°WHD NOLLVAILIV SWAILSAS 
*LST°WHI NOTLVATLIV SWALSAS 
ASI WI93HD JDvVIINS AVN 


OV 18 TISSVH°S ° TS ANIZV OVA | 


GVTETASSVHSS ° TS ANIZVOVA 
QVIGTSSSVH °S°T SANIZVOVW 
GVISTSSSVH °S°7 SANIT ZVOVW 

“SOV VIVO AWOTSANIZVOVW 

“DIV VIVO WHOT S3NIZV9OVW 

*ODV Viv WWOT *ANIZV9VW 

(dW) LOVId WI-MSUD 
(Yd) YIGNVWWOI-M3udD 


| On | 334 | W311 *MOAS NOI ddI S30 


(9) NOTAVAILOV WT LV WI OLNIT WD WOXS GIANSASNVYL SWIIT 


4817 29VMOLS LN3WdINDA ANV MAY) J3yUIISNVYL T-f NIISSIW 


(G3NNILNOD) Z°6-L°E ATAVL 


D-027(II1) REV 3 


SNA-8 


-48 


od 


3 


O°22- o°2se 
0°22 o°2se 
o°7s2 

O°2%2 0°2¢s2 
a°22- 0°2S2 
O° 22- 0°2S2 
o°¢2 O°2s2 
O°2%e- O° 2s2 
O°e2¢ O°2s2 
0°2e- O°2S2 
0°22 O°es2 
O° 22- O°2S2 
O°?e2 o°2sZ2 
O°ec- O°2S2 
O°22 O°2s2 
0°22 O°2S2 
O°e%e- 0°es2 
O°ee- o°ese 
o°e2 o°ese 
O°22 O°¢cs2 
0°¢2- O°2sSe 
O°2e 0°eS2 
O°¢e- O°7cse 
a°ee- 0°2s72 
0°22 o°2es2 
O°ec- O° esd 
9°EC— 6°LE?C 
9° Ee 6°LE?2 
O°22 O°2s2 
O° ec- O°?¢s2 
O°2e2 0° 2S2 
10°¢e- O°2s2 


S3LVNIGUOO) WI 


(vis 
(Vis 
(V.s 
«(vis 
(vis 
(Vis 
(vis 
(vis 
(Vis 
(vis 
(vis 
(vais 
(vis 
(Vis 
(vis 
(vis 
(Vis 
(vis 
(Vis 
(Vis 
(vs 
(Vis 
(Vis 


(M349 NO) YO9-VOd 
(M3499 NOIdW1-V9Od 
(VLS M3uD HT)M389 


(VAS M3YD HYIMSyHD NO 
(V1S M3Y¥D H1)4349 NO 
(vViS M3¥D HYMNS NO 


° (Vis 


£°y 
| LHOTSM NOILV301 39VMO1S 


(9) NOITLVAT LIV 


M39 
43u3 
M349 
M3u3 
M3xe9 
M39 
M3ud 
M3u9 
M3u9 
43d 
M3¥9D 
M34y9 
M3xYD 
4349 
M3u9 
M349 
Mud 
Maud 
Maud 
M3xD 
M3¥dD 
M3x9 
43d) 


44x39 


H1)43489 
Hu)dM3u3 
H1}M389 
HY) Madd 
H1)M3a9 
H1)M3u3 
HaM3ud 
H1)M3a3 
Ha} M3u9D 
H¥)4349 
HY )M3ud 
H1)43u9 
HuyMzud 
H1V}M3U9D 
Hud )M3a9d 
Hey M3agD 
HT)M3 ud 
H1)434u9 
Hay Maud 
Hd) M38 9 
H1)M3u9 
HudMadd- 
H1)M349 


T 
1 
T 
T 
T 
T 
T 
T 
1 
T 
T 
T 
T 
T 
T 
T 
1 
T 
T 
T 
T 
if 
T 
T 
T 
T 
1 
T 
T 
T 
T 
i 


H1)M3¥9 NO 


-0zz08 
"61208 
*61209 
*81208 
*e1208 
°11208 
“11208 
*91 208 
*912098 
*s1z08 
“S120 
*¥1208 
*¥1208 
*€1z09 
*€1z09 
*11z08 
“11206 
°01z08 
*01Z08 
*10208 
*20208 
°90209 
*90208 
*s0209 
*s02z08 
*%0 208 
*s€T08 
*se 10a 
“ET 108 
“E1109 
*L0 109 
*10108 


(399) Vivatian30d 
(dW) LST 7N93H3‘L3NI0d 


(8G9) 48113W93H9413 190d F 
(dW1) SYOSSTIS 413N30d | 


(d03) SaYOSSIIS*143NI0d 
Y3aTVIV. NOLLIVIINNWWI 9D 
YyaTdyv) NOWLVIINAWWID 
NOILVANSWNYALSNIOISG *SS3NYVH 
NOLIVINSWNYLSNIOIG *SSINYVH 
4INS-° 9373 *‘SSINUVH 
LIAS=°3413 *SSANUVH 
3UNSS3¥d “ASSV 13W73H 
AUNSSAdd *ASSV 1L3W13H 

wIVd AI4S3A019 

YIVd AI‘S3A019 

AZ - WS1L1 

AZ - VSTLI 

YlvVd ‘SONTd Uv; 

Ulvd *sonidyva 

ASSV 17386018 

ASS¥ 1138018 

SLHOT INIA 

SLHOTINId 

VLon 

Vion 

SaOSs 19S 

(dH1) WIITYLISTS OMD*SSSNYVH 
(YQ9) WITYLI3ITS 94D‘ SSANUVH 
AN3WNIVLNOD 1¥93S5‘*W3LSASENS 
AN3SWNEVINOD 1V9344°WS1LSAS ENS 
dW1 ONIT009 GINDII‘INSWauv9 
4G «= ONI3099 GINGIT LN3WuVS 


| ton | aay | WALT °MOILS NOIidE89S 30 


WT iv W OLNI WO WOdd GAYyaaSSNVUL SWILT 


4ASI1 39VMO4AS IN3WdINDA GNV M3¥D DAYYSISNVYL I-f NOISSIW 


(Q3NNILNOD) Z°6-L°€ F1aVL 


SNA-8-D-027(1II) REV 3 


3.1-49 


WI-W3*d INDI+M399 2. 


dis *4€490 (€) OVW WHOL-YAASNVUL 49VE 

(94) VSI *Z€490 (2) °OVW WAHOT-Y3SASNVUL OVE 
aid *86€90 (>) OVW WROL SH34x49VE 

V4 °16¢90 (9) OVW WWOT *Yd34x* OVE 
H1)4349 NO 2°00203 (sal udV3°wWOI) JaNiadd3 
Hd }Mayd NO 2°00203 CesT usVI°WOD) AGN, 
H1)43a9 NO 1°00 203 (eSTAYVISWOD) AIGINOW ‘SAIS dav} 
HUYPM3YD NO T°00203 (dal uUvI°wOD) G3IGINOWS 3D3Id UVa 
gtd *eTtos LHOTS4LHOI 14 L3S0V3H 

atd “21103 JHOT3S4LHOI 16 LASGV3H 
H1)M3ad9 NO *10200 BAISSVd *uY313W1SO0 
HayM3eu) NO *10200 BAISSVd *Y32L3WISOG 
HT)M3u49 NO °00200 TWNOSY5d fads i3WISO"0 
HuIM3y3 NO *00z00 WNISddd Ys LIWISOG 
V4 “*TOTOG NOILVIGVY JAISSVd ‘a35143WISOd 
HYdM3yd NO *t0209 NOTLIVINSWNULSNIOIG SASSY 
H1)M389 NI *10203 NOTAVINSWNYISNIOTG SASSY 
O°ty HYM3d9 NI *02c04a (dA1) Vivas £3300 


[929-2 | *9°2-A | °9°I-X FLHOIIM | NOILV9071 39VMOLS ean | 439 | WALT °MOLS NOIidI¥9DS 30 


S31VNIGN003 WT 


dt et md mt et mt ON ot ot 


(9) NOTLVAILIV W1 iv W? JINI WD WOUd GSaxdTSSNVYUL SHILI 


LSIT 39VMOLS LNSWdINDA GNY M3YD J3SYadaASNVUL I-f NOISSIW 


(G3NNILNOD) Z2°6-L°E€ ATGVL 


SNA-8-D-027(III) REV 3 


3.1-50 


S31VNIGYOOD) WT 


(2) NOTIVAILOV WT L¥ WD OLNE WT WOUS TAYaSASNVUL SHILI 


ASIV JOVMOLS LN3WdINDZ ING M3YD GSedyasSNval I-f NOISSIW 


T Ad-WTS Uax*? dI NGI 


TANNAL WT NI ll. WIDTTIGHN WI/WS9 


NOILVI07 39VMOLS i EE) A311 °MOUS NOIidI¥IS 30 


(G3NNILNOD) 2°6-L°€ ITVL 


SNA-8-D-027(III) REV 3 


3.1-51 


OO°ST- OS*ez2 OO°BIOL OT°T 1 w2-W14 ¥4Xx* INDI 


a 


o°stot | tet AWOITIGWA WIVWSD 


Bd Gee LHOT34 NOILVI97 J9VMOLS | ON] 33% W31I °MO4S NOI Ld ¥DS30 


S3LYNIQHOOD O110dV 
(8) NOILVAILIV WI Lv WO ULNIT W171 adds G3INNSISNVAUL SWILT 


AiS17 J9VMD1LS AN3WdINDA ONV 4¥3ad0 J2euaASNVUL T-f NITSSIW 


(GSNNILNOD) 2°6-L°€ F1GVL 


SNA-8-D-027(II1) REV 3 


341-52 


*2£990 
*L00€0 
*osote 
*T¥0lv 
T*TOtoV 
T*to Tov 


T°30715u" dINOZ wt 


(Z2)°OVW WHOT-USSSNVUL “ONE 


*ASSV 39VMO1S WIY3ZINI 
(SdO} WALSAS 39UNd NIDSAXO 
Vusw¥ WROTS3903M* LaNIVvUel 

“OSV VIVO WHOTS INI ZV9OVN) 
°DIV VIVG WWOT “3NIZVOVW 


ele LHOT3M NOILVIO1 J9VMOLS mle W321 °MOUS NOI ddI Y9S30 


S3LVNIGY902 WI 


(6) NOITLVAILIV WI OL wOldd H1 NI G39NVudvae SWALI 


{S17 3SVMDLS LN3WdINDA ONY M3UD GauuzsSnval I-f NOISSIW 


(G3NNILNO9) 2°6-L°€ AVL 


-027(11I) REV 3 


-D 


SNA-8 


3.1-53 


T°I013u° diNnda wi 


(GIV) vSI 


*2€990 (c)°OVW WNOI-Y3Z4SNVUL *9VG 


aqlv *L00€3 “ASSV JOVMOLIS WIUSINI 

*XOUdd V)I6V *6SO0l1g (SdO) WALSAS 39UNd N3DAXO 
ss *T¥Olv VuaWVD WOT *39G3M 13 NDVUE 

(GIV) VSI T*tolov °OIV VLiVI WWOT*ANIZV9VW 
(QTV) VSI T*Totov °O3¥ ViVG WHOL “3NIZVOVW 


*S°I9-X fF LHOTIM 


SaLVNIQUIO) WI 


NOI1¥307 39VMI4S | von | 434] Wal °MOUS NOIidI ¥2S.30 


(OT) NOIAVAILOV W1 OL YOldd WI NI GJONVUUVSU SWILT 


ASTT JOVMILS IN3WdINOZ GNY 434u9 J3axUTISNG UL I-f NOISSIW 


(G3NNILNOD) 2°6-L°E JTAVL 


LI) REV 3 


SNA-8-D-027( 


3.1-54 


€°OZ018 931 *INAaWAOTd3G *9VE 

2°0z01a *diND3 YWNNT *ASSV YOARANIDI; 

T°0zZ0T8 1M # 939 SASSY SVEl 
*eTtotg ulvd yvVNNT *Si00a 
*BTOTS - Ylvd YVNN1*S1008 
*600TS 391A3G NO11937109 NOIiVI343G] 
*80018 W1 SAVEWAISSVY D3MO1L ALITVILN] 

T*TOOTS ANNOd VuaWV I‘ L3NIVES 

t°toots | ANNOW VWUAWVD *13xIVUE 
* 10018 SSId-LINA TONLNO? 3LOWSU 
°01208 wIVd* SON 1d ava 
°o1z0@ WIVd ‘SON Wduv3} 
*20108 dW? ONII009 GINDI7* LNaWUVS 
°20t09 402 9NIN009 GINDII* INAW UVS 
*LYOlV LHOISONIY 
*940TV WHOOS *SN34 
*S¥OTV 31aL3373°S* WVUINYS 
**¥OlV FVAVLIVELIY VAS HAHILSL 
*Ov0TV 34M WA3 
*OvOTV JIN VAR 
*6Z0TV JIWVLIVYLIY VAZ 
*BZOlV ViVG 3373-dV 1d T3SSVH‘3JIONVH 
"8Z0TV QVIGTASSVH °19373 **3 TONVH 
°L20lv VLVG 3373-0V18T3SSVH* YANNI UL 
°LZOTV QvVTaT3SSVH °19373 ‘U399IN 
*EZOIV NVIS3Y*A3AOD JAILI310Nd 
*€201V AVIS3SY *VYZAOD 3A11931G¥d 
“9TOTV WW O09 ‘*SN3% 
*Slotv ViVG 3373-GV19T49SSVH ‘¥ ua WV 

21° oT lov *LST°MHD NOILVAILIV SWILSAS 

aga 
oe. 


z 
| son] 434 WLI °MO1S NO1id1 ¥9S30 


(11) sd0-L4I7 YVNAT OL YOTYdd J9VIS °ISV WOYA G3GVO0IS40 SwW3ILI 


Nas 
| 
Nis 
ATV 
Nv 
dtd 
ats 
VoTV 
did 
eV 
(ViS M349 HV) M3d9 NO 
(VLS 4349 HUdM3d9 NO 
(ViS M3YD HYIMSYD ND 
(viS M349 HTIN3U2 NO 


LI Gadvd VIVG wax WI 
-“NOILViS 43U9 Ha 
“-NOILVLS 4343 H1 


T 
Tt 
q 
T 
T 
9 
2@ 
IT 
TI 
2 
T 
T 
T 
T 
1 
T 
T 
tT 
1 
U 
t 
T 
I 
T 
T 
T 
1 
T 
T 
T 
@ 


S31VNIGYOO2 WI 


4517 39SVKO1IS IN3WdINOS GNV N3Y) JIBYZISNVYL I-f NIISSIW 


(Q3NNILNOD) 2°6-L°€ J1ayL 


O27(III) REV 3 


SNA-8-D- 


3.1-55 


ee eee LHOTM 


S3LVNIGYOO) WI 


[ODES sO ems om 
e 


Vol 
SV 
914 
914 
314 
JI 
3td 
414 
div 
S¥ GIOYLNSD AWNTOA 
31V 
by ae | 
91V 
vid | 
"xOUdd VI6V 
sv 
$v 
SV Q1OWLN39 3WNTOA 
SV 
94 
914 
914 
d1v 
d1V 
JV 
d1V 
a4 
314 
div 
atv 
64 


oe 8 
a Oo 
Cal 


(ASSV 991) 
(ASSV 991) 
CASSV 99T) 
CASSV 991) 


ee 
mm 


e ° 
OO Ne 
oo 


NOIivV3017 3OVMOLS 


etme ON ON NIN ON ONE Nt tt ed et et me et et et et dt ot et et mt 


CIT) 330-2417 YVNAT OL YOTdd 3901S 


°3sv 


*eLoed 
°6S0€3 
*0SsO£0 
*870€0 
*6e0ed 
*%20€0 
*T10¢9 
*600€0 
*B800€0 
*400C0 
*700€0 
*TE0%9 
"31099 
"soot 
*z00T9 
*490T8 
*€90TS 
*t90TS 
*zSOlg 
"84018 
“o4OTR 
*e€40Td 
¥°6e0Td 
€°Seotg 
2°6C018 
T°6cOTe 
*9€0T8 
*Eeors 
°“120T? 
*SscOle 
°*¥cOTd 


3118S auvVnni iv 1331 


LN3WGINDS*ASSY LYOddNS} 


MOLS*ASSV SSIS AGONG *YSNIVINGD 
“ASSV YOOWWVH 

*ASSV OOWWWH 

W3ISAS 339V1d399u ANIUN 
YIISINNYD HII7 S93 ‘dvus 
S1S3W3 ‘9Vva 

*ASSV NOIL29171909 3N1UuN 

HOI3 $93 ‘YsLSINVI 

SdO/3US SadLdVOV 

SdO/OUS *YdLdVOV 

JidWVS *31VIS 
“NLUTHVS®NNTAININILNOD°ULNDD 
WI9V4 ‘15M *S3dIM 

WI *ASSV GOO4 

(dW1) dIND3 1¥I19070399 * SS3NUVH] 
(309) dINBI 1V91901039 4 SSANUVH 
ASSW ANIVUdS3¥ 4339S 
(*SAS*GNAATdS ASSV SS1S Agana 
ONIYNIYO LINS-NI*39T A390 
CANISIALI TIAN WSS T3MOL 
(G3YM)PALIVIAN WI4S73MOL 

991 £1337 ‘1000 

991 *4iH9lu ‘1008 

991 *ASS¥ waSNOYL! 

991 assy sanowe 

ANAWYVD ONIIOOD DINGIT4 wai dvdV 
ANSSI1L *dSSNIdSIG 

JOVMOAS NOSILL3¢ ‘OVE 

ASSV SDAR/SS1dI 

ASSV SIA3/SS1d 


| son] 434] WILT °MO1S NOI1d1¥9S30 | 


WI¥s3 GQ3GV0ISAO SW3il 


AS117 39VMOLS LNAWdINDS GNV M3ud a3uda4SNvul I-f NOISSIW 


(GSNNILNOD) 2 


6 


L 


€ a1avl 


SNA-8-D-027(III) REV 3 


3418 


"NNT 4 QVIINO 


“Wolv TT T*%L0€0 3gni 3yG3°SOve 
(Ev) VSI FT 1°86 4049 “984%0%9 NI S3IdWYVS 
Volv Tt *¥i0€0 JIdWVS + 38NL 3403‘ YVANIVINGS |. 
OVJHWING 227 SN1d NO FT *Q90€0 NYUNLIA AIMdwWYS* OVE 
fev) VSI Tt °SS0%9 JOVMOLS - INIWIN3dX3 IMS * OVE 
SV QIBYLN39 3WNTOA [1 *6%049 ONIGYOI34 4831 3WOULSNI3 | 
(EVI VSI ty “84045 NOIE19317109 3?dWvS vulxa*9va 
Stv jt *9T099 *NLYPWYS “NNT AQNONT INOD*ULNDD 
(Ev) VSI ET *110%9 NOILISOdWOD GNIM YvIOS *dx3 
sTV UT *¥0099 (G1) 2 ON -13Y JtdwWVS *YSNIVINGD 
atv [Tt *€00%9 {07} T ON 138 3 IdWVS *U3NIVINOD 


DSS corar 1HOTaM NOT1¥907 39VMO4S 


S3LVNIGYOO) WI 


row aay WALI °MOUS NOI1d1¥9S 30 


(21) 340-1417 YVNNT OL YOlYd JOVIS °ISV OINI G30VOIND Small 


AS 17 39VMO1S ANSWdINDS GNV M3U3d J3NVIASNVHL T-P NIISSTW 


(G3NNIINOD) 2°6-1°E J19VL 


3.1-57 


027(III) REV 3 


SNA-8-D- 


(atv) VSI 
aod 
div 
ots 


(atv) vSI 
(QTV) VSI 


| eg*5-7| “9°9-A | eoea-x | LHOI3M NOILVIO1 39VMOLS 


S3LVNIQYOG) WT 


*2e 490 
*T€0cO 
°2L00¢€0 
*BSOTS 
*8SOTS 
“OCcoTa 
"Ocotd 
*z220t9 
*ccotd 
*1Z20T@ 
*T2o18 
*L10TS 
“2101S 
*9T0TS 
*SstOta 
*STOTS 
*¥1Oig 
*¥TOTa 
*zTOte 
T°s80 TOV 
T°TO TOV 
T° TOTOV 


| -ay] saul wait -nois 


* 


* 


* 


1 
1 
T 
T 
T 
1 
1 
T 
T 
1 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
é 


2°3073ad"d INOS WI 


(Z)°OVW ANOT—Y34SNVUL ‘OVE 
J9VMOLS AUVNOdWIL ‘SVE 

*ASSV 3SVMOLS WIYSINI 
39VMOLS i3W13H ‘OVE 

JOvV"OLS L3W1SH ‘*9OVE 

ONI1009 GINDI 1 NS wuvd 
9N11009 GINDI1 ANSWUVS 

(HY )U3MO TSS1d SHIVILV SSdV MLS 
(HY PMIMO WSS 1d SHOVILVSSdvVuLS 
(H1) YSMO TSS Td SHIVILV Sav wis 
(HT) 83MO1S SS Td* HIVILV SSdVULS 
"ASSV BAIVA 39UNd 

°ASSV SATIVA ADUNd 
JOINVNSINIVA NW3‘ LI» 
YwIVd-A3‘*‘S3A019 

Ulvd-A3 *S3A019 

YOSTA AVINITHSAVULXA YVNNG 
YOSTA AVINITHAAVYLXS YVAN 


WSLSAS 35uNMd NISAXO} 


QVIGISSSVH °S°T *3NIZV9OVNW 
"DIV ViVI WWOTSANIZV9VW 
“DIV VAVO WAST S3NIZVOVW 


NOTidI¥IS 3G 


(eT) sd0-L4I7 YVNNT OL YOTYd WT NI GIONVUUVSY SWI! 


4S17 39VMOLS IN3WdINDS GNV M3xd JAXSIASNVYL T=-f NOISSIW 


(GANNILNOD) Z2°6-L°€ JTAVL 


SNA-8-D-027(III) REV 3 


1-58 


3 


pees f vert foscse Lo oye 


tev) VST] 


(ViS M389 HTPMSYD NO 
(ViS M349 Hu) M309 NO 


I 
1 
I 
1 
1 
I 
1 
I 
1 
1 
1 
1 
I 
I 
T 
I 
} 1 
I 
I 
T 
\ 


(ev) VvSil , oT 
(evi vSl 


are eee ea 6 LHOT3M NOI1VI017_ 39VM01S eae WALT °MO4S| NOI Ldi 9S 30 


SALVNIGdIO9 WT 


1? 


*2€990 
*tTe0cO0 
*200¢€0 
*esors 
°asotg 
*o¢coTtd 
“OcOTS 
*ecots 
*ezots 
*T2ota 
*Tzote 
°LTOTS 
*LTOTS 
*9TOTS 
*S TOTS 
*sTOte 
*¥TOTd 
“¥TOTd 
ar £9) £:) 
so Tov 
*TOTOV 
TOTOV 


2°9073u°d1Nba WI 


(Z)°OVN WWOT-dad4SNVUL ‘OVE 
JOVMOLS AUVHOdW3AL *OVE 
*ASSV SOVAOLS WIYZINI 
JOVMOLS LaW73H “OVE 

JOVMOLS 14n173H ‘Ova 

SNITOOD GINDITINAWEVS 
SNI1T009 GINDI I iNanUVS 
(HYDVAMOTSSSId*HIVALV SS dv WS 
(HY PMAMO TSS Td SHIVILY *SdVULS 


(HT) 3MO TSS 1d SHIVILVS Sdv ULS) 
(HV)YSMOTSSS Td SHIVILY *SdVULS) 


*ASSV SATIVA 39UNd 
°ASSY JATYA 39zfd 
AINVNSLNIVW NW34 LT 


W1V¥ d~A3*S3A079 


wIVd~A3‘S3A019 
BYOSTA BVINIIHSAVYLXS AVNNT 
YOSTA BVINJIHAAVELXS YAVNN 


QVIGTSSSVH °S°) 
“DIV VIVO AW9T‘SSN]ZV9VW 
°*DIV Vivo RWOT *ANIZVOVA 


(oT) 450-2517 YYNAT OL UOlYd WI NI G39NVURVSE SWILT 


1V3a9VM91S IN3WdINO3 ONY MAN) AFYHSISNVYL I-f NIISSIW 


(GANNILNOD) 2°6-L°E JTGVL 


SNA-8-D-027(III) REV 3 


ee Enea ht LNo1 3m 


S3LVNIGu309 Ww) 


(vis 
(Vis 
(vis 
(vis 
(Wis 
(vis 
(vis 
(wis 
(Vis 
(vis 
(vis 
(Wis 
(vis 
(vais 


LI 
115 


4349 
439 
43u9 
43ud 
M3u9 
4349 
LEP -)) 
43uq9 
4349 
Midd 
Maud 
m3ud 
Eki) 
434d 


auva 
avuv3 


41% Guvd 
4Iy Guvd 


LT4- 
4m 
LI 


auvd 
auva 
Quv2 


Hy ) M38) - 


H1}43489 
HY) M3euD 
H1)}M3u9 
H¥)43a90 
H1)434u3 
HYdMad 2 
H1)M34 9 
HupMayud 
H7)M3u9 
Hud MaaD 
H1)M3a9 
Huy ) M349 
H1) M349 


viva udXx 
Vivo 4x 
vivd d4Xx 
Vivd wix 
Viva wx 
VivG wax 
Viva YsAx 


SV GIOYWINSD JWNn 


(ST) NOSIiLar 39ViS °ISV O1 YOIed 49 OLNI 39VLS 


(ev) 
(ev) 


TOA 
Gl4d 
ads 
gid 
VSI 
VSI 


V24 | 


-NOILVAS M3ud Hu 
-NOTLVLS M3u9 HI 


NOILVIO1 39VMOLS 


2 
IT 
T 
T 
T 
tT 
T 
T 
T 
T 
T 
T 
1 
T 
T 
1 
T 
T 
T 
T 
T 
T 
1 
9 
€ 
T 
£ 
T 
@ 
S 
T 
T 


*LOOTYV 
*9020V 
*9020V 
*sOcOV 
*sOcoV 
"¥020V 
°¥0 20V 
*€0z0V 
*€02oV 
*20c0V 
*20cOvV 
*TO20ovV 
*1020V 
°0020V 
*002OvV 
*OETOV 
c2°4¥Ttov 
6T°¥T TOV 
BT° oT TOV 
yT° oT IOV 
et°ot tov 
2T°*tTov 


1 OT’ TIOV 


1°80 TOV 
T*s80TOV 
T°s8OtoVv 
L°so0 Toy 
T*1OToV 
T*TOTOV 
T*TOTOV 

qa. 

agi 


JINAV3SASUd SIOTId *LI 
TIINA d 

TIIN3Id 

WIWUAVWS N3d 

WAWaVA SN 

ONIGUOI3U VIVOSSNId 
ONIQYOD3U Viva *SNad 
_GNVEHIAVM 

ONVSHI VA 

200 - HdVY SOND UHI 


200 - HdVXSONO SHOE 


SISSVIONNS *HONDd 
S3SSV TONNS *HINDd 
S3SSVTONNS 
S3SSVIONNS 
O¥xXOT YVINIONOW 
wOO8 LNOeV/ZONY 
woos’ Quvd Viva 
414 GQUVD VIVO 4x 
w908 INI 13WI4k 
SdVW 33V4YNNS YVNNT 
*1ST°WHD NOTLVAILIV SW3ASAS 
1S17833HD JIVAYUNS UYVNNT 
GVIGISSSVH°S ° T43NIZVOWH 
QVISTISSVH°S ° 14 INIZVIOVW 
QVIGTASSVH °S°7 S3NIZVOVN 


QVIGTASSVH °S°T 43NIZV9OVWY 


“DIV Vivd WNITS3NIZV9OVH 


°OOV VIVG WHOT 4 ANIZVOVWI 


*OOV VIVO WHOT ‘3NIZVOVW 
(daT) LOVId WI-M3ND 
(d0d3) YIONVWWOS-M3 UD 


| son | s3y Wail °MOJS NOI 1d1¥9S30 


*3ISV WOdS GIyeSISNVYL SWIL1 


AST1 39VHOLS LN3WdINOA GNY MAX TSuxsSsSNVul T-f NOISSIW 


(Q3NNILNOD) 2°6-L°€ 3T8¥L 


SNA-8-D-027(III) REV 3 


1-60 


3 


S3LVNIQUD09 WI 


€Vv 

ev 

{viS M3u9 -H1)M3d9 NO 
(vaS M3UYD HYISZuD NO 
N23 

Nid 

dls 


HY Ma 
HI)M3YD 
HYPMauD 
H1)M3U9 
He )M3ad 
H1)M3a9 
HY IMU 
H1)M389 
HudMayd? 
H1)Maud 
Hy Mau 9 
H)M3a)_ 
Hu Mad 
H1)M3u9 


Hd) M399 NI 
H1)43y49 NO 
HTV 


i 
T 
T 
T 
T 
TI 
I 
T 
t 
T 
T 
T 
T 
T 
tT 
T 
T 
T 
T 
1 
T 
T 
T 
T 
tT 
T 
T 
T 
T 
T 


*ssotg 
*8S0198 
"Ocotle 
"oc OTs 
*oz0Tg 
"02018 
*LTOTS 
*9TOTd 
"stots 
“stots 
*#TOTS 
°*¥TO1s 
*etotdg 
*02208 
°91T208 
°912098 
*Sstco9 
°s1t208 
*1t1¢208 
“11208 
°L0¢08 
°10208 
°90208 
°90208 
°s0c08 
°s0c0e 
*%0 208 
*s¢€ Toe 


“Setoe 


°e Troe 
*eTloa 
“LOOTYV 


JOVMOIS 13W15H ‘9¥E 
Z9VMOLS 13N173H ‘SV 
9NI3099 GINDI1* sNaWuV9 
9N11003 GINDI1* IN3WBVD 
VAR ASIVA *USHI3L 

WAZ ISIVM ‘YSHL3L 
*ASSV SATIVA 39UNd 
JINVNZANIVA NWS4 AI 

Yl Vd-A3*S3A0T9 
YIVd-A3*S3A019 


UOSTA YUVINITHIAVYULXA UVNNTY 


YOSTA WVINIIHSAVYLXS YVNA 
WAASAS 398Nd NIDAXO 


(dWw1) VWivo‘s13ND0dI 
NOILAVINSWISLSNIOIG *SSINUVH] 
NOIAVINSWNYLSNIOIG ‘SSAN8YH 


LINS="33735 ‘SS3INUVH 


LINS-°3373 “SSINUVH{ 


Ad - VSTL1 


AZ - WSTLE} 
ASSV 11359018 § 
ASSV 1139016] 


SLHOT IN3d 
S$1iH9} IN3d 


SYOSS 19S 
(dW7) TW91U199 7a OND SSSSNUVH 
(309) 1V¥31¥19373 9MD‘*SSaNUVH 
ANAWNIWINOD 1¥I34*WSISASENS 


IN3WNEVIND WVISS*SWILSASBNS | 


JINSUSI3dd SLIT d SLIM 


(ST) NOSTALZF JOVAS OSV OL YOlYd WI GINI 39V1S °ISV WOUd DGIYBIASNVUL SW3LI 


AS17 39VMO1S LN3WdINDS ANY M3u2 G3xYadSNVUL T-f NOISSIW 


(GaNNILNOD) 2°6-L°€ FTaVvL 


SNA-8-D-027(III) REV 3 


3 e 1-61 


91°52 Ei GB°ESZ 26° OTL 


(vis M38 
(vis Madd 
(vis M3uD 
(vis Mad 


(vis Maud 
(ViS M2aYD 
(viS M339 
(viS M3ud 


(vis: 43u5 


S3LVNIGYOOS WT 


GV3HWING 22Z SNid NG 


S¥ GIOMLN3D 3WNTOA 


S¥ QYTOULN3SD IWNIDA | 


NOITLvI01 39VMOLS 


VoOlV 
(cv) vsti 

dl 
(cv) VSI 
O24 
4 
volv 


ev 


HIV 
tev) vsti 


(evi VSl 
a1V 
fev) vst] 
A1V 
a1TV 
HT}MaN9 NO 
Hu)y4aa9 NO 
H7)43u9 NO 
HYyM3UD NO 
sla 
ais 
H7y43u9 NO 
MUpMad) NO 
H1IM3ZuD NO 
Hu} Maa. NO 
144 
Hu dMsa2 NO 
HU43u9 NO 


(G3NNILNOD) .2° 


Et meh TO md wt md NON ed ed et etd td ded ot ted et mt od ot 


. 


* & 


6 


L 


(ST) NOSIJLSP FOVIS °ISV OL YOlYd WI DINE 39ViS 


€ a1avl 


1°¥L0cG 
T°8%0%9 
*¥E590 
*2€ 490 
*86€90 
°16€90 
*720€0 
°090€0 
*200€0 
*SOOED 
*ZOOIN 
*SS0¥9 
*64%099 
°84049 
“91099 
"11095 
*400%9 
*€0073 
z2°00203 
z°00203 
T°900¢03 
T°002043 
*2ttoa 
*11103 
*10200 
*10z200 
°00¢00 
-°0020G 
*to0T0I 
*10203 
*t0c09 


| con] 333] W3il ous | NOI Ld¥u9S3G 


*9SV WOUS D2dBSISNVYL SWALT 


ISI7 3OVMOIS LNSWdINOZ INV M3YD AIUxaaSNVAL T-f NOISSIW 


NJ-wi*dINOI+MaUd zl 


39Nl 3x09*° OVE 

*840%9 NI SSTdWYS 

(€) OVW WWOL-YSSSNVUL *9VE 
(Z)°OVW WHOT-YZSSNVUL ‘OVE 
(4) OVW WWOL *4d4xX‘9OV8 

(9) OVA AWOT 6 934x4 OVE 
AZldWwvS + 38NL 3a0D*aSNIVINOD 
NUNLjd JIdRVs ‘ove 
*ASSY JOVMGIS WIEHSZINT 


QUuVONVAiS‘LIY IVI 
A9VMOLS - LNaNIYaddxd IMS*OVE 
9N 1080934‘ UILAWOYLINGd 
NOIL93V103 AldWVS VuIx3a' OVE 
“NLUoWVS CNN TSAININILNOD°ULNOT 
NOILISOdWOD GNIM YV¥ 0S ‘dXx3 
(O71) @ ON 13u JVdwVS‘* YANIVINOD 
(G9) T ON Lau JAldavS*UsNIVING 
(udluasva°wO3) 3eniyv 
(ualdag3°wO9) Jeniw 

{asl yavIewOI) YID NOW ZIFTayv 
(¥a1dadVI°WOD) GIG INOW IIS dav 
LHOTIMLHOI 14135803 

4HOT3MLH9I 141380 V3H 

JAISSVd “u3 13d 1S00 

BAISSVd ‘#313W1SGG 
TWNOS dad 443 13K ISOG 
TWNOSUdd? va 13MIsod 


NOILVAINSWNYASNIOTY SASSI 
NOILVAINSWNBISNIOIG *ASSY 


SNA-8-D-027(III) REV 3 


-62 


a 


3 


*LOOTV 3ION3Uad3dd SLOT d “LIM 
*9020V we TIIN3d{ 
*3020V TIIN3Ad| 
*sozov U3 NUVW SNS 
*sozoyv - UawvVAn Nad 
*%0 20¥ ONIGUO33SY Viva*SNad 
*4¥O020V SNIGYGI3IY vivaSSN3d 
*¢€0Zz0V } 
*€0zov 
°20 20V 
“20209. 
*to02oV S3SSVIONNS “HINGE 
*1020V S3SSVIONNS *HINGd 
°a0z0V SaSSVIONNS 
°0020V S3SSVIONNS 
“OC TOV O+xXOT dv INIONOW 
22 °HT TOV NOOS LYOBV/ZGNY WI 
61° TOV wooe auvd vid wt 
Bt se Ttoy : 41% Guvd VIVO wax WT 
¥T°ot Tov wOO08 INT USWIL AT 
€T° +l iov Sd¥W 3DVASUNS YYNNT AV 
ft°et tov "AST°NHS NOLAVAILIY SW3LSAS WH 
Ot*oT IOV 4S FINISH JIVSINS BYNND WOE 
T°eo0TOY G¥tAVSSSVH°S © 1 INIZ VIVA 
T°soTov | OV 19 13SSVH°S° 15 ANIZVOUN 
T°soTtov OGVIAIBSSVH °S°T S3INIZVOVA 
T°sotov GVISTASSVH °S°1 SANIZVOVH| 
T° toTov “DIV VIVO WNOTS3INIZY9VW 
T° Totoyv *OOV VIVO WHOT *3NIZV9VW 
1° TOTO¥ “DOV VIVO WOT “3NIZVOVW 
O°eyx0T - ‘| WiS M3Ud HYsHINOD NO Gg ' (dW1) 107]1d WI-M32U9 
4 y°OI- o°ev0T ViS*mdd e¥i3}HINOD NO ag. (¥09) Y2IQNVNWOD-M 389 


SZAWNIGYOOD OF10d¥ . 
(91) NOSILLS® 39V1S *ISV OL YOlYd WD OANI 39VLS °ISV WONS JIUVI4SNVYL SW3LI 


io°ttot | av VauV 


Or€o0t fT (VIS HYddW1-43u3 
O°EvOT | of tvas°d19)wao-N3u9 
poresot | (WS HabdWwI-43u2— 
porcsor | | ¢vaS*¥19)909-4399 
Torevot fie. -4VLS Hd ddW1-M3u9 
ocevot | (ViS*ULI)¥O9—M382 
orevor | 3 (VLS HY)dW1-4349 
o°evoT | (ViS*d19}uad—-4349 
O°E%O1 | (WIS HYddW1-43u9 
o-evor ft? —s |. (wS°843) ¥09-M3add 
_ J orevor (vViS HY )dW1-M3u9 
lorevot | (wise aid)ug3—4 379 
O°€+01 (WLS HUDdWI-Mau3 
o°eHot FT (V4S°Y19) YOD-M3Ud 
o°aEot a on W34UV 
O°ZLOT sg ‘(€ur 405-NI 
o*zeot Je teu) 4a4 NI 
fo°zzoT | | (eu Jag 
o°zzot | (ey) 404 
O°zzoTt fF set . few 404 
o°zzot (eu) 304 
o°zzo1 | . (€u)- 304 
9°0%01 WD. GIGULN3D 3WNIDA 
-o*szor |. ely vauy 
0°%201 €ly vauv 
0° ¥Z0T ely vayy 
1 o°szot Ely y3uv 
o°%z0l Ely vauV 
P3°%zot | it tele) Ova y4ax NI 


eon OD eee ee eo ok ol ee elo eh 


4S11 39VMO01S ENSWdINODS GNV MAYD JAYYZISNVAL T-f NOISSIW 


(Q3NNILNOD) 2°6-L°E J1aVL 


, SNA-8-D-027(III) REV 3 


- 3.1-63 


o°sSToT 
O°*STOT 
O°E¥5T 
O°esol 
o°1Tot 
o°ttor 
o°Tiot 
c*stor 
o°stot 
pO°STOT 
o°stot 
a°stot 
1 O° TOT 
O° e+0l 
o°csol 
O° eo0l 
o°-er0T 
O°eYOT 


0°e+0T 


O°EsOT 
O° ev0T 
O° ev0T 
O°e+OT 
0°E€%OT 
O° e¥x0T 
O°CvOT 
O°eo0T 
;O° TOT 
FO° trot 
0°e90T 
O°eoOT 
yo° AOE 


MANIVINOD V9Od WO NI 
YSNIVINOD V¥9d WO NI 
€VLS° ULIDYAGI-M3ZYD NO 
(VLS Had dWI-M399 NO 
2vV viv 
Lv vWaudy 
Lv vauv 
YSNIVINOD VId wD NI 
MINIVINOD VOd WO NI 
Y3BNIVINOD V9Od WI NI 
YANIVINOD VOd AD NI 
YSNIVLINOD VSd wD NI 
LV VIN 
(WLS HdbdW1-43ud NO 
(ViS HuddWi-4399 NO 
(W1LS°Y19)YOI—-M3ud NO 
(VLS HYdW1-M389 
(¥ViS°UL9)YOI-M389 
€VLS*° 19) YOD-M3ZUD 
(WLS HadbdWI-43249 
(ViS*euid) uad-M3ud 
(V1S HY IdWI-KA3U9 
(ViS°HLD)AGI-M3a9 
(VIS HYldW1-M3u9 
(ViS* ult) YdI-M3yd 
(VLS HY) dWI-M3IyddD 
(V1iS°YLIIAGI-M3ad 
(8vV)9VE valdVaV 
(evVISvVe Awaldvay 
(VLS° YL) YOI—M3ad 
(VLS HaddW1-MA3uyd 
SY Viv 


 $31¥NI08009 o7124v 


(9T) NDOSITLL3F 329VLS 


T 
T 
T 
I 
T 
tT 
I 
T 
, I 
T 
T 
) t 
T 
t 
1 
T 
T 
1 
1 
T 
Tt 
1 
T 
1 
T 
T 
T 
T 
T 
I 


*esota 
*8sord 
"ocold 
*oeoTtd 
°ocOTa 
9°0zc0TS 
*LTOIS 
*9TOIG 
*SsTo1a 
*stotg 
*¥IT0lg 
*¥1018 
*2T0I8 
"02208 
°91209 
*9T208 
*sTtcod 
*St2z08 
“T1209 
°*1{1209 
°40208 
°L0208 
*90208 
"90208 
°*s0c08s 
°s07c0od 
*707208 
*setoad 
“setod 
"€Ti0s 
*€T109 
*LOOTY 


eS W311 *HO1S NOI id] ¥9S30. 


°3S¥ OL YOldd WD OINI 39VLS °ISV WONS GAYYFISNVUL SWILT 


JOVMOUS L3W13H “OVE 
39v"01S L3015H ‘SVE 
ON11009 GINDI1* LNaWYVS 


ONI1003 GINDIIINAWAVOT 


WA3 ASIVM *Y3H132 
VAS ASIVM $u3Hi31 


°ASSV JATVA 39UNds 


JINVNSINIVA MWS LT 
w1Vd—-A3*S3A019 

WIV d-A3*S3A019 

YOSTA AYVINIIHAAVYLXS YYNNAD 
YOSIA YVINIIHAAVULXS YVNNI 
WAASAS 39YNd N3SAXO 

(dN1) VivV0'L3NI0d 


NOTAVINIWNYLSNICIG *SS3NUVHI 


NOIAVEINAWNULSNIOTG ‘SS3NUVH 
4INS-°94373 ‘SSINUVH 
LINS-°3373 ‘SSANUVH 

Aj - VSUI 
Aa - VSILI 
ASSV 1739018 
ASSV 11739018 
SHOT INI 
SLHOTINAd 
Vion 

vin 

suGss 19S 

(dW1) WWITYLI313 9M9‘SS3INYVH 


(dG9) WIWLISIT OMD*SSINUYH 
ANSWNEVINOD BVISSSWILSASENS | 


IN3WNIVINOD 1V9345‘W3LSASENS 
ZIN3SV3I3Nd SAOVId S11 


4817 395VM0O1LS INAWdINDS GNV M38) JANd3SASNVAL I-f NIISSIW 


(Q3NNILNO3) 2°6-L° 3TaVL 


SNA-8D-027(II1) REV 3 


3.1-64 


lo°etor 


} O°610T 


O° *ZOT 
O° sZzOot 
3°920T 
O°9coT 


O°etoT 


O*6TOT 
‘TO°ttot 


O°TTOT 


,O°Ttot 


.0°6t0OT 


, O° Ttor 


o*étot 


| O° ¥20T 
O°6TST 


O° TET 


}O°TEOT 
O° e#0T 
O° E901 
O° Ev0T 


0°E€40T. 


O° TIot 
O° Ttot 
O°evOT 
O° E+0T 
o°erx01 
7 O°E%OT 
O°¥c0T 

O°EevOT 
O° Evol 


6 va" 
(2¥) VSI 
€1Ty: VIN 
€ly yaUV 
EY V3uV 
elu vauv 

_ 6V vauy 
Lv vauv NO 
2v v3uV 
ev VaXuV 
By v3uv 
“(2v) VSI 
LV .v2uv 
(ZV) VSI 
elu vauv 


(2v) VSI 


98 V3uV 
sg viuav 
(WAS. HU)dWI~M349 NO 
(V1S °dL3) CI-MN3u5d NO 
} (viS HaldWT-M3u9 NO 
(ViS*d191809-M383 NO 
sv va4"eV 
: - OV viuv 
(V1S°Y19) YdI—-M3z9 © 
(01S HYPAWI-M3e)9 
(¥iS Hu ldWI-M3d9 
(V1S°H19)d0I—M3e dD 
(Ete) OVE BsX 
AVLS HdbdW1-4389 
(ViS° YtL3) UGI—MIadD 


a eealeeeella Tare Roe Tere 


$31VN1048009 oTIdV 


(9T) NOSI LL3ar a9OVLS 


°ISV OL YOlYd WI OLNI 39VIS 


T°4LOEG 
1°840%9 
*¥€490 
*2€990 
°86€90 
*16€90 
*¥L0€0 
*090€0 
*LOOED 
*S00€D 
*Z00IN 
-*650%9 
"64099 
“84049 
“9109 
*110%9 
* 0099 
*€00%9 
2°00203 
2°00203 
1°00 203 
1°00z03 
*z1103 
“T1103 
°10z200 
*10z00 


* &% 


°0020G 
*TOT0>0 
*T0209 
*10¢209 


I 55 Go Ga Gain en cos SANA Al eae lS Pk GA Gh Sma cae eis 


[eon [ aaa] WILT °ROLS NOI1d1¥9S 3G 


°OSV WOUS CIYZISNVYL SW3LI 


°00200 | 


AI-AT4 dG INDAMMAUD Z 


3GNL 3v09*9V¥B 
*8470%9 NI SS idwvS 


(€) OVW WHOL-B245SN¥UA OVE) 


(2)°OSVW WhOT-UZ4ISNVYL "OVE 
(¥) OVW WHOL *Y33x49VE 


(9) SVW WHOL ‘ua4ax* Oval 


JIdWVS + 3BNL JAdOD*SANIVANDD 
NUNL3Y JIdwvs *ove 


*ASSY 39VMO1S WIXSINI| 


vaso 
GuVGNViS‘i:Iy SVTS 
JOVMOLS - IN3SWIYadxX3a JAS ‘OVE 


ONIGYOI9 8 N31 3WOULINIdT 
NOI 4337709 AldWVS VULX3 ‘OVE; 


*NLE°HYS°NNT*SADNONI LNOD °ULNOD 


NOILISOdWOD ONIM uv I0S* dX3t 
407) 2 ON £38 J1ddVS*U3NIVINDS} 
(07) 7 ON 134 JIWVS SYSNIVINGD 


(uzTusVI°wOI) JENLuvsa 
CUT UBVI°WHOD) JaNivysg 


(YSTABVICWGI) YAGINONS 393 IduV Zt 
(VITAYVICWOD) AIATNOWS3IZIdYVSI. 


4H9T3M1HSI 1S L3S0V3H 
LHOTIMLHOT 1S A3SGV3H 
BAISSVd *Yd3dLSWISOG 
BAISSVd *UdL3WISOO 


TWNOS d3d‘*ud13WISOOl 


TWWNOSY3d ‘435 i13W1SOG 

NOILVIIVY BAISSVd °Y3LANISOG 
NOFLVANSWhALSNIOIG SASSY 
NOTLVINAWNYLSNIOIG *ASSYV 


4817 JOVMOLS ANaWd IND} GNY M389 JSUsIAISNVUL I-f NOISSIW 


(G3NNILNOD) Z°6-L°E ATAVL 


027(1II) REV 3 


_SNA-8-D- 


3.1-66 


‘O°STOT. 


o°1tot 
o°etor 
e€°otrt 
O° Teor 
o°teot 
O°etOT 
o°Teot 
oO°TEOT 
O° eTOT 
o°icol 
, O°TCOL 


G° TOT - 


o° tot 


o°stiot. 


S3LUNIDYOOD AMV 
(41) 


°€S¥90 
“81999 
"8 ¥<90 
*"6%t00 
*€¥€00 
*2¥E00 
*8zeo0 
*82c00 
*8Ze00 
°zc¢00 
*L2t00 
“*L42e00 
"11109 
°*L9T08 

ag. 


YSNIVINOD VOd WD NI 
Lv VWiwV 
6V Va" 

TANNAL WI NI 
vauv 
vauv 
via 
Viv 
Viv 
va uv 
Vauv 
vauv 
vauv 
viv 


Hae EEE Peete 


NOSIA235PF 39VAS °9SV OL WOT Yd 3ONVAS °ISV OINI WD WOUS J3YNII 


4S17 39vMOLS AIN3Wd INO GNV M3Y) JZvYaISNVUL I-f NIISSIW 


(G3NNILNOD) Z°6-L°E JVWWL 


WI-dd °Yax>dINda| 


Udx OVE 1VI39‘9VE 

*ASSV NOILIZ1109 1¥935*° OWS 
6V *USNIVINOD 

WSINVHISW ONY 380dd INIXIOG 
98‘ YINIVINOD 

S@*Y3NIVINOD 

yzaUOSAY ZOD“SWIHS 
y3adNNS8V 2OD “WIHS 
wIGYOSGV 209 ‘WIHS 

G3sn waeudgy 209 

GASN wzeVOSV 209 

G3asn wzuyoev ¢cOD 

; 39v4IVd GODS 
39vMOQLS NOSTAi3r ‘Ove 
WIITTTAWN WI/WSD 


SNVUL SW3LT 


O27(III) REV 3 


SNA-8-D- 


3 1-66 


S3LVNIOUGOD WI 


“2a°ta2 | os-see. 


(81) NOSTALAP J9vIS 


4S17 29VMOLS AN3WdINDS GNV 4349 AGSadyaISNVUA I-f NOISSIW 


(Q10¥iN3>. 


GIOWLNS? 
-GI08i1N39 


GIGYLN33 © 


QIGYLN3I9 
QEOYLN3I9D 


GIOBIN39 - 


G1O¥iLN39 


GIOWiIN3D 


GIOYLN3ID 
GIOVINID 
GIOYLN39 
QIOYLN33 
aIOViN3I9) 

T3NNN 

T3INNN 


*3sv OL uo 


*ES¥90 
°8T +790 
*8¥¢c90 
°*6¥C00 
*€¥t00 


*8Z€00 
“8ZE00 
*8Z€00 
*LZ€00 
*12€00 
*L2€00 

_*1TT03 
29108 

agi 
Get 


i aT NI 
Lt wi NI 


tt SEE EE Et tet etetn 


*2%¢00 


WI-WD > °UsX"d IND 


YsX OVE 1V933‘9¥E 
*ASSY NOIL937109 1¥333‘9VE 


6V *UaNIVLNOS 


300ud 9ONI¥I0C 

98° YANIVINO 

SO*ad3NIVINO 
waEyOSEV 209 *SWIHS 
yaeu0Say ¢cOD 
wzeu0Ssav 202 


JOVMOLS NOS1ii3f q 
WIITTVIGWA WI/ WS 


Tud JOVIS °ISV OLN] WD WOYd GIVYIASNVYL SW3LI 


(G3NNILNOD) 2°6-L°€ FTAVL 


SNA-8-D-027(III) REV 3 


TANNAL WT NI 


NOILVI07 39VMO1S | ON] 434] W3iT °MOIS NOTLd1 49S 3G 


(61) NOSILL3P 39VIS °ISV OL YOIud FOVLS °ISV NI QIONVUUV|Y SwaLI 


AST1 39VMOLS LNIWdINOZ ONY 3D TIBUIISNVSL T-f NOISSIW L 


(G3NNILNOD) Z°6-L"€ JTGvL 


1 a "di fd 
3ans0uGd ONINDVG 


SNA-8-D-027(III) REV 3 


3.1-68 


€-90758"a1n0a wT 


— gnd0va ONINIOG 


(og) NOSTiL ar a9viS °9SV OL YOIYd 39VAS °9S0 NI O39Nv wavay Sw3il 


1S17 39VMOIS IN3AdIND3 ONV M3YI Javda4Snval I-¢7 “NOISSIW 


(@3NNILNOD) 276-1" JTavL 


SNA~B-D-027(III) REV 3 


1-69 


3 


0° E401 
[o*e40T 
[O°E>OT 
O°€EOT 
O°EEOt 
O° es0I 
fo°evar 
O° EvOI 
fo°1tol 
;o°ttot 
o*ttot 
lo°TLot 
o*ex0T 
O°EsoT 
D*ErOT 
O°eeol. 
O°€EOt 
lo°ceot 
O°€EO! 
O°EeEot 
9°€eoT 
o* ceo 
O° eeot 
f o°eeol 
o°ceot 
0°EEOl 
}O°eEoT 


(¥iS HTidW3-M3ud NO 

(viS°yLDIYGI-M3dID NO 
(¥iS Hd ldWI-4389 NO 

cn vauv 

cn VauV 

(VLS HV) dwW9-M3e89 NO 

(V1S°3iL3)YG9-M389 NO 
{VLS HeIdWw1-MauId NO 


(8V9VE usidvovV 
(sV)9VE uslidvoV 
(8VI9VE YaldvaV 
(WLS HT}dWI-M3a9 
(ViS°YL3 }YGI-M3d 9 
(VLS HdddwWI-43u9 

V3 uv 

Va uv 

vauv 

vauV 

Vauv 

vauVv 

V3 uv 

viuv 

vauv 

va av 

vauv 

vauy 

(VIS GLI-MAUITIVId NO 


(VLS HU-M3Yd) VId NG | 


(VilS H1-M349) VOd ND 


SALVNIQY00) O1710d¥ 


*c120a 
*T1z09 
*11z08 
°80z208 
*B07208 
*S020d 
°s0208 
°Ss07z08 
*¥SOTe 
*SEToe 
*Setog 
*setod 
*e€TTo9 
°€Tt0e 
*eT 108 
¥°ZT10@ 
9°ZT108 
¥°2 T1998 
€°ettos 
€°2t1og 
&€°z2ttos 
2°2 tos 
2°2ttod 
2°zttoe 
Tez ttoa 
T°e1tod 
1° é Toe 
*B020V 
*B0cOV 
°8020V 


T 
T 
T 
T 
T 
T 
T 
ms 
T 
T 
T 
1 
T 
T 
1 
T 
q 
i 
T 
T 
qT 
T 
T 
T 
t 
T 
1 
T 
Tt 
T 


| 7ON | 434 | wail °MO4S NOI1d1¥9S30. 


(12) NISTLI3S S/V LSOd WI NI G3IONVEUVAY SW3all 


dWD AISVS ILI 


Aa - VS1L1 


AZ - VS1LI 

UV3M INVASNOD*S IN3WUVD 
YVAN LNVISNOS‘*i3WuVS 
vion 


vion ft 
van] 


SVB HLiIA* VAS iSTUMs d3HLaL 


CdW2) TWWIFYLIZTS IMD‘SSAINBVH I 


(903) 1W¥31819373 9MD*SS3NUTH 
(dW3} 1V31U13373 SAD *SS3NBVH 
ANSWNIVINOD 1V234*WSLSASENS 
ANSWNIVINDD 1¥934*W31SAS ENS 
AN3WNIVINOD 1¥235*W34SASENS 

991 *1437'1008 

991 *1337*1008 


991 £21437°1L006 | 


931‘ 1LHOTYs1008 
931‘ LH9I ¥4 10098 

931 iHOTY* 1008 
SI1SASSV w3ASNOYL 
SSI*‘ASS¥ wAaSNOdL 
SJISASSVY Yasnows 
SITI*ASS¥Y L3NIVEF 
SS1‘ASSV LaNoVe 
SII*ASSVY L3NIVE 
SSINWDIS NOTLOW* IVE 
SS3INWITS NOTLOW S OVE 
SSINNIIS NOILOW* OVE 


ASI7 JOVMOLS LN3WdINDA ONY MZUD JAUYISSNVYL T-f NOISS In 


(Q3NNILNOD) 2°6-L°E JTGVL 


SNA-8-D-027(III) REV 3 


3.1-70 


*TEE9D. 2 °ON 3S *NOILYNIWY INO 340% SVOI 
*tEe€93 T °ON JUS *NOILYNIWVINO 330‘ SVE 
*0et9d “OVW GVIGTISSVH °S°149V8°NOIS0} 
*6c¢90 3Y¥S AVNN IN? LNOI‘*9VE °NDI30 
*9T103 (dW) WSUAAINNS ASH Lava 
*stio3 -(3G9) TWSUZAINN 39h iL aval 
*%1T103 ; (dW) WSUSSZAINNS 3ENL UES 
*etiog SHOT3NLHOT 141380 V3 He 
*2tto3 AHOT3SMLH911°24S0V3 
2 0 cr ae | LHOT SIA LHOI 14 13SO¥3HE 
°OCcotd ONTO) GINDITS INSNUVOE 
*oeold ONE2OOD GINGI1*S LNAWUVD 
*ez2os. | tdW3) Vi¥O134N90d — 
*t¢2zoe |. (dW9) 28 11993HI ‘13490 
°0¢z08 (dW3) VIVOSLINIOdE 
*02208 = (YD) Vivartlanz0dgi 
°etzoe =f. (dW) LS14993H94139NIOd ° 
°61208 C409) 1819 193H9* 13990d ri 
*sizoa | (dW1) SYOSS1IIS ‘4 13ND ” 
°31z0@ (a9) SYOSSIIS 4130304) wa 
°31208 (dW3) SYOSSIIS ‘13NI0d 
*LT208 Wal vav. NOTLV IINAWROD 
°L£T206 MIPVVVI NOLIVIINAWHO 
*Ltz208 Y21BYVS NOLIVIINAWWS & 
*¥12098 BuNSS3¥d *ASSV L3WI3H 
*¥TZ08 AYNSS3ud SASSV 1L3WI13H 

. *9T2098 JUNSSAYd *ASSV 13N23 
“*¢€i1coe =| YIVd AI*S3A0T9 
O°er7OT 5 - (ViS HYUJdWI-M3¢5 °e€Tzoe UIvd AT*S3AA07 

O° ErOT (VIS HT) dWI-M34a9 °etzog YIVd Al*S3A0TS 


[7979-1 LHOT 3M NOTLYI01 35vMOUS | TON] 334) Wall “MOIS ~ NODIdl ¥ISaG 


S3AVNIGYOID OTIMdY 


O*tTOT | 6° | Vauv 
PO°tror | s*:. Bn ok y viuV 
O°TIOT J 2°. eae y vauv 
| O°TTOY’ | T° -, v2uv 
oreceor - |. vauv 
“| O°EEOT | 193N vauy 
| O° COT. ; - | Se vaur 
O°TIOT fo? vay 
F O° TICT pou: sa vauv 
O° 1tOt V-vauy 
; O°E4OT | E%%. (ViS°YLIPUOI-K3UI NO 
O°E7OT . eS CVLS HYP dwI-4985 
P O°EOT Fi {¥LS HI-M3UD): VOd 
O°eyOT § ro AVES HB-MAYD? VOd- 
O°E7Ot . P-€VLS Ha-4349) VOd 
O° e+oTt I | 1 (V¥LS YLI-AZYNDIVSOd 
O°erOT. | (ViS HY-M3UD) VOd 
OresoT | 1 €ViS YLI-M3UINVSd 
O°e4OU | , (ViS HY=-M3ud9). VOd 
o°eyOT ; 1 (¥iS Yi-N3UI) V49d. 
C°EvOT. |: (¥ViS HI-A3Y9) V9Od 
—O°evOT (VAS °HLD) YOI—M 38 9 
| O°EOT. F | (VLS HYddWwI—M3ud 
o°cooT | ; ft (VLS HI) dWI-4IND 
0°€%0T (ViS° ¥L19) HGd-M3ayd 
O°EvOT |F | (VLS HUDdW1-M349 
“O°E¥OT | y (WLS HDbddI~M343 
| o°ev0l } (viS°uld)udd—mMau9 


SNA-B-D-027(I11) REV 3. 


(1Z) NOSILL3P S/V 1S0d WI NI DIONVAYVEY SWILI 


ASI7 ZOVMOAS LNAWAINDI ONY M3YD GIvUasSNVYL T-f NOISSIW 


(QSNNILNOD) 2°6-1°E FTAVL 


€° ID Ise d INGA WD 


oO°1tot 
o° tot 
o°ttor 
O°ttot 
|; O°TTOT 
| Ov €Tot 
O° rtot 


S3ZAVNIGYOOD O1V10dV 


“OVW WHOL NOIAVNIWVINOI350 ‘9¥v9 
“OVW WWOT NOTAIVNIWVANODSQ0 *9Ovg 
N¥WM3YND AI Sus4i3l 
¥SI*NO930°9VE 

3 1dW¥S YYNN1‘NO 330° 9¥98 

6V *LNOD ‘ASSV UwaI8evI] 
IN3WdINDZ VAI‘ YONI VINOD 


NOILV3O7 J9VMOLS | -an | 43u| W311 °MOUS NOILd1¥9S 30 


(12) NOSITL13F S/V¥ 1SOd WI NI DZ9NVENV3yN SW3ILI 


4S17 29VMOLS LNZWdINDS GNY M3yd G3 yy3dSNVUL I-f NOISSIW 


(G3NNILNOD) Z2°6-L°E JTL 


027(11I) REV 3 


SNA-8-D- 


1-72 


3. 


*21z098 dw? AL*VS WE 


1y - LNTW81S3¥Y 4337S | 


fo°stol 1 
fOrttor -TANOD.W9d NI VST} E- *11z09 Aa - VSI 
O°T1OT °iNO3 WOd NI VSTI | T. °11208 - Aa - vSil| 
OceyOT (ViS°819)¥09-M3ud NO} T *30z08 " VIM ANVISNOD‘ IN3WUV9 | 
| O°e%01 AVIS HY} gWI-M3ad NO] T °80z09 YIN LNYISNOD*13nUVd | 
o°StCl YSNIVINOD VOd WD NI] T °s0208 vion | 
orstot B3NIVINOD VOd WINE IT *S0z08 vion 
o°stot YINIVINGD VOd WINITT *sozo@ Vion 
fo°ttol iv vauv 11 *>Sola SVG HLIMSVAS ASTUM SUSHI | 
O°€40T (VES HU)dWI-M3UD NO] T *SE108, (dW1) WI1819973 OMD*SSaNAVH | 
O°£40T (VES*YLI}VGI~-43UD NO | T “SETOS (809) 1¥31Y193973 9MD°SS 3NUVH F 
FO°e4O1 (WLS HI)dWI-M4ad9 NO] T "Se 108 (dW) 1V2EYL93 73 ORD *SS3NUVH 
| o-Ttot zv vauv | T "ET 106 ANSWNIVINOD 1V¥934d°WS1SASENS | 
locttor zv vauv i T+ "E1108 ANSWNIVINDD 1W¥I3S°W3ASASENS 
O°ttOT zv V3uv | Ts *ET109 ANSWNIVINOD WWI354‘W31LSASENS 
O-EvOt (VIS H1)dW9-Ma¥9 NOT T b°zT108 991 *1337°1008 
C°E%OT - (ViS°8L9)8GI-H39 NO | T +°21109 991 *1337°100¢8 
a°€v01 (VIS HUddWI-M34u2 NOT T ”°ZT108 931 *1437°1009 | 
O°E 701 (VAS HT)dWI-M39 NO ET €°z1i08 93141H9I 41008 
0°€401 (¥iS°YL91YCI-M3YI.NO | T. €°ZT 108 991° 1HOT ut 1009 
2°E401 } (VIS HYDdWI-43a9 NI IT E°zT109 995 41H91 8410090 
Lo eroT (ViS H1}dWI-M3xD NO] T 2°ZzT108 SII*ASSY Y3SNOYL 
9°91 (VAS °YLIDYOI-M3BYI NO | T 2°z1108 QI1*ASS¥ YASNOUL | 
O° E40 (VAS HUDDWI-M3Y9 NO | T z°ZT.108 OII*ASSV YASNGYA | 
| o°e +01 (VLS HIPdWI-M39 NO] T T°2t 10a QI1°ASSV L3NOWE 
O° ESOT (V1S°ULI}YGI-M3¥D NO | T T°ZTT08 | SI1*ASSV L3NIVE 
O°evOT (VLS HUIdWI-M3dD ND IT | T°ZT1O8 OI1fASS¥ 13ND | 
O°ttot (1NOD V9d) -W9d NO] T *80zov SSANNDIS NOJLON SVE 
O° 1101 (1NDD V9d) V9d I *80z0¥ SS3NNIIS NOILOW‘ SVG 
o° ttt (1ND9 V5d) V9d 1 *80Z0¥- SS3NNDIS NOILOW* SVE 


NGILVIOT 39VMOLS 


a Ed Wail °MO4S . NOIAd1¥9S 30 


(22) NOSTAL3F S/¥ 150d WI NI G39NVadVad SW3L1 


_f) SaKWNId¥009 OTI0dGv. 
AST) 39VMOLS AN3WdINDF GNY M3Y) IZWVTISNVYL I-f NOISSIW 


(G3NNILNOD) 2°6-L°E ATaVL 


" SNA-8-D-O27(III) REV 3 


3.1-73 


O°TEOT 
O°TEOT 
1 O°%ZOT 
1 o°%zot 
| ov evo 
lo°ex0l 
{ O°€90T 
| o-e#oT 
| O°€90T 
| O° 40T 
f O°EEOT 
| oreeot 
G*Ev0T 
O°E%0T 
O° E¥OT 


O°E¥OT 
O°E¥OT 
O°E¥01 
O°E HOT 
o* e401 
0°0S0T 
| o°0sot 
fo°osot 
0°840T 
9°OSOT 
0°0z01 
0°0z0T 
0°0SOT 
;o°etot 


S3LYNIGUOO) O1dv 


O° e€¥OT. 


9a Via 
s@ vauv 

ety viv 

ely vay 
(ViS HdldW1-M3uU9 NO 
(VES °YLIINGI-M3d9 ND 
(v¥iS HT)dWI-M3u9 NO 
(VLS H7) dWI-M3u9 NO 
(VAS°ULIPUGI-M349 NO | 
(ViS HY ldW1-M3u3 


*VLS H1/°dW2-991 NO] 
“¥VLS HI/°dWI-93I NO 
*vV1iS Hu/*dw1-93I NO 
*viS°Y19/°H09-991 NO 
*¥iS Hus *dwI-99I NO 
*vLS°UlL9/°UC9-99I ND 
*vViS HU/*dW1-931 NO 
*viS°u19/°¥0I9-991. NO 
*viS H1/°dW9-991 NO 
VANVd BIND 

TANVd DJINSD 

TNVd JIND 

(€1) OVE°MOLS LIWI73H 
{TG} SV@ MOLS L3WTSH 
HY-AVE*dINDA wdN LAV 
HY-AVE *dINDZ udN 13v 
(19) 9Vvd MOLS 13W13H 
(E41) SVE°MOLS LIWI3H 


Sarstedt St Net NS tt et ete ete mi pt ot 


NOILVIO1 ANVMOLS 


(Q3NNILNOD) 2°6-L°E FTAVL 


*TeEC90 
*TEC9O 
*OFf90. 
*6c€960 
*9TTO3 
*sittoa 
**TI03 
*eTT03 
*zTt03 
*T1103 
*oecota 
*OCOlEs 
*c2208 
*12¢0g 
*02208 
°02208 
"612698 
"61209 
*8T206 
°B8T209 
°812z09 
"212098 
*LT208 
"LT 208 
“41208 
°*yt 208 


“*%T 2098 


"£1208 
°€ T2098 
*€1208 


AS117 39OVK0OLS LN3WdINDI ONY 4389 GIYYAISSNVUL T=f NOISSIW 


@ “ON JuS ‘NOTLVYNIWVINOI30 5 OVE 
Tt °ON DUS *NOTLYNIWVINOI5049VE 
“OVW QVIGTSSSVH °S°7*9VE°NOIIGI 

SUS YVNNISNILNOD*9VE°NOI3G 


(dwtT) 
(309) 
(dW) 


f *On | 338] Wail °MOdS | NOI 1d1¥9S 30 a 


(2¢) NOSTLL39F S/V¥ 180d WI NI GSONVUUVIY SwW3aLl 


TWWSYIAINN *39NLaV3 
TWSUZAINAS 3ENL ws 
TWSYIAINNS BENLWS 
JHOTSSLROE TS LSISOVSHE 
JHOL3SMLH9OI 7A 3SQV3SHE 
SHO] 3SMLHOT VS L3S0V3H 
ONI1009 GINDIF* LNINaVS] 
ONI3ODD GINDIT* LNJWUVS 
(dW9) ViIVG* i 3NWdi 
(dWI) 4S 17N93H9* 135300 
(dW) Viva 4i3NIOd 
(yO) Wivat13aNdOd 
(dW) 4S917993HI‘ 15300 
€3G9) 1517993494 130990d 
(dW1) SYOSSIIDS*13NIOd 
(303) SYOSSIDS 413N30¢ 
(dW9) SYOSSIIS 4130300 
B3alyuvd NOTIV3INNWROD 
ysardyvI NOTLVIINAWWOD 
yaTvdwvd NOTLVIINAWWOD 
JUNSS3Ud SASSY -13W73H 
3Unssadd *ASSV 1LAN73H 
AUNSS3Ud SASSY 1LAW13H 
BIvd ALl*S3A079] 

UIVd AI‘S3A015I 

wlvd Al*Saa019 


REV 3 


SNA-8-D-027( III) 


3.1-74 


€* 90734" dINDI. WD 


jaor6t0t. jeorser | 


*SE 90 "OVW WHOL NOIAYNINVINOD30 “SvE 


*€£490 “OVW WKOT NOIAVNIRVINODZG ‘ova 
°62%90 NVWM3UD ALS Y34L3L 
°224990 - VS 14NOI93G SVS 
°92990 JdWYS YINNT‘NO393G9Vva 
6V V3uV i “€0%90 6¥ °LNOD “*ASSV uslTduv3 
Lv vsuv BS¢e90 INSWdINDZ VAI *YONTVINOD 


j LHOTSN NOT!¥901 J9VMOLS Jeon [aay | W3i]T °HOUS 


(22) NOSTLL3F S/V LSOd WI NI G3ONVEUVSY SWAL! 


NOILdT Y9S30 — 


S3AVNITHOO) O11Dd¥ - 


4S17 39VMGLS INAWdINDZ GNY M3YD TFUYS4SNVUL I-f NOISSIW 


(G3NNILNOD) 2°6-L"€ FTAVL 


027(111) REV 3 


SNA-8~D- 


3.1-75 


“1.1208 U3TUYVI NOTLVIINOWWODI 
*11208 UATMay NOLLVIINNAAI OE. 
*»1208 3UNSS3a¥d *ASSV LaWT3H] 
*”1208 FUNSS3Ud SASSY LAW13H| 
“+1206 | BUNSSaud “ASSV L3W13H| 
*€1208 wIVd AI*S3A079] 
*ETZ0G Yivd AI*S3A079| 
-€1z08 UlVd AL‘S3A0T9F 
°Z212090 dW? Al*ySTL1 
*112098 
*11208 
*S$0 208 
°S0z098 
“Ss0z09 
“ET TO9 _ANSWNIVINOD 71¥934‘W3LSASENS} 
“ET IO ANSWNIVINGD 3V335‘Ww3LSASENS | 
*ettoa | AN3WNIVINOD 1V3S5*W3LSASENS | 
*°zt10a |. 991 £1331*1008} 
»°2T108 991 4143741008} 
+ °Z1108 991 133741008} 
e°z1to@ 993 ‘1HOTY* L008] 
€°zT108 991*1H9T 441008 f 
e°zT109 9914191441008 
z°ZT108 DDI4ASSV Y3aSNOBL 
z°ztt0@ OI1*ASSV YaSNOUL 
z°zTtog JI1*aSSy Yasnous| 
T°zt108 991 *ASSV 43 ND0E 
t°z1108 SI1*ASSV 13NDVE 
t*Z1108 OII*ASSV L3NIVET 
°80Z0V SS3NNDIS NO11On‘ OVE 
*80Z0V SS3NNDIS NOILOW* Oval 
SS3NNIDIS NOTLOW® SVG} 


W31I °MO1S NOI id] ¥9S30 


(€Z2) VAS LV WS) Jadd Ul vOldd WI NI G3SONVEUVSY SW3LI 


0°OSd7t 
2°OS01 
o°s%0T 
C*°0S0T 
1 G°Oz0T 
0°0Z5T 
19 °GSOT 


V3NVd JIND 

W3NVd JINO 
(£1) SVE°MOLS 135W134 
(1a) 9Va8 SOLS £3W13H 
HY~AVE *d INGA vdN LAV 
Hu-AVG*SdINDA udN LIV 
(19) OVA MOLS LSW13H | 
10°Ss0T (€1} OVASMOLS L3W1SH 
| OT BLOT lu - LNIveiSsa d33a7s 
1 O° UOT *LNO2 V9d NI VSTLI 
| O*TTOT *1NOD V9d NI vStalf 
| o°siot YSNIVLNOD VOd WI NI 
+ O°STOT {| YANIVINOD V9Od WD NI 
fo°stot | | Y3NIVINOD VOd WD NI 
O*TtOl : zv viuy 
} O°Ltot 2v waa | 
1 O°TTOL 2v vauv 
O°EyOT. (ViS HT}dWI-M3d9 
1 O° E7OT (VLS* ULI) YOI—43 49 
,o°ervat | 1 (¥LS HYddWI-M3a9 
Fo°esot | f (VAS HV) dWI9-M39UD 
| O° €4OT (VAS °YL9)Y09—M3YD 
oO°e470T (ViS HdddWI-43u9 
O°ErOI (VLS H1}dWI-M3u9 
o°E70T (V1LS°YLD}YGI-N3Ud 
O° €%0T (VIS HY)dW1-4349 
O*E%0T  (V¥LS H1)dWI-M3U9 
,O°eoOl | (VAS°ULDIYAGI-—M3Y9 ! 
FO°EvOT (VLS HY)dW1-M3u 9 
oc1tat 4° (iND9 V9Od) ‘VOd 
o°1tol (1NQ9 V9d) V9d 
O°TIot {2ND9 V9d) WOd 


eFPO0CADDOWO 
° 
ALIN ALA AN Ft et 


Ed et td mt eet mt rt ed mt ed ek ed ete ed ed it ed tet ed ed et et et et et et et 


SALVNIOQYODD I1100V 


1S17 39VM91S INAWdINDA GNY 434d G3xysSSSNVUL I-f NOISSIW 


(Q3NNILNOD) 2°6-L°E Fav! 


SNA-8~D-027(1I1) REV 3 


1-76 


3 


¥° 390 1au°dINDS WO 


°9T103 (dW) WSUIAINN* 36N1 U3 
*stioz | (3G) WSY3A INNS JEN VS 
*v11T03 - (dW) WSUAAINN 3ENnLuv3 
°ettoa SHOT SMLHOI 4 L3aSQVaH] 
*eTto3 4HOI3MLH9I 1° L3SGV3H 
*Tttos — LHOT3MLHOI 1° 15S0N3H 
°22208 (dWHI) VIVG2L43NI0d 
“t2zou =| (dW3) LST V993HD* LaN3Od 
*02c09 (dT) ViVOS15NIOd 
°0¢¢09 (809) ViVO*145530d 
*etcoa | (dW) LST INDSH9*S 13 NI0d 
*6tzos | (¥09) 1$11993H9‘413 430d! 
*8T208 (dW7) SuOSSI9S‘13NI9Gd 
: "81208 (303) SYOSSTIS *1L3NICd 
O°eydT - . °VLS HI/°dwW3-99I *81209 -€dW3) SYOSSTIS 4 135N30d| 
O*OsoT | i TINVd JENS °*Lt208 waLlaUvd NOTIvIINAWNDD 


[c9co-zf co°2-ap corg-x | anoraa | Noriva07 aovma1s | von] Jay] wat mods NOI 141 ¥9$ 30 


SILYNIDYOID BVIDdV 


O°E¥OT. (WLS HY IdWI-M38 9 | 
; O°EPOT | | (ViS°8L9)4OI-N3Ud 
orevot tf (VIS H1)dWI-4349 
O°er0T | RVES HIDdW9-4389 
O°E%OT (VLS°Y19}Y0I-M3YI 
C°E 407 (VES HuddWI-M3u9 
| o-evot *viS H1/*dW2-991 
| ovesot | _°WLS H1/°dW9~991 
FO°eHOT |. *VAS HU/*dHI-991 
‘Eo-evot | *v1S*dL9/°YGI-991 
O° 4OI | °yhS HY/*dWI-99I 
O°€%0T *V1S°L9/°H0I-991 
2*E99T *VLS HU/*dWw1-991 
0°E40T °V1S*°Y49/° Yd9-931 


SAM MM et ot 


(€Z2) VAR LV WS 3¥d OL YOlYd WI NI GZONVEYVIY SW3LI 


LST7 SOVMOIS AN3WdINDA GNV M3YD JAudzSSNVUL T-f NOISSIW 


(GaNNILNOD) 2°6-1°€ JTaVL 


SNA-8-D-027(III) REV 3 


3.1-77 


O*erdTt 
o°e70T 
O*e€70T 
O°ey70L 
O° e€y¥OT 
io°cvot 
; O° C¥OT 
O°es70T 


°iT20o9 evabuwvd NOTLVIINAWWG), 
*21¢c08 yaludvd NOLivVIINNwWWOdD 
"1208 aunsSsaud SASSV L3W 13H 
*%1 208 JUNSS3dd *ASSV LIWT3SH 
*ytzoa | JUNsSSaudd *ASSV L3W13H 
°€12098 WIVd AI‘S3A0T9§ 
*e120s UlVd AI‘S3A019j 
*€1208 UIVd AIL*S3A019§ 
“271209 dw) AI‘ VSTLI 
*T1209 Ad - VSTLIG 
"11208 AZ - WSTLI 
*s0208 
*s0c0a 
*S0 208 
*€TI08 AIN3WNIVINOD 1V9345W31S@eSaNns 
"ertog | ANAWNIVINOD TVIF4‘SWILSASENS 
*eTTOe AN3SWNIVINOD W334 °W3ESASENS 
»*2TT08 991 £13374 10008; 
¥°2Tttos 991 6143741008 
¥°21toe 931 *1457* 10098 
e°erttca 9314 1H9T 84 1008 
€°2Tttoe 931‘ 1H91 4s L009 
€°eTttos 9314LH91d ‘1039 
2°ztlog SIT*SASSV YASNOYL 
2°cTttoe SII*ASSV, waSNOVL 
2°ettoe SI1*a@ssv wasnows 
T*ettod SII*ASSV L3¥IVE 
T°cTto0e ODI4ASSV L3NIVE 
I°*ctto9 DIF ASSY L300 
*80c0V SSANNJIS NOJLOW ‘OVE 
o°ecv0T (vLS HY-M3aYI) VWOd NO °8020V SSANWIIS NOTLOWS OWS 
a" ev0T {V1S HI-M3uxd) V9Od NO °8020V SSAVHDIS NOILOWS Ov8 


eS Norivaoy sovyous | son] saul wat -nous NOTLd1#9530 


S3LVNIQY009 O7710dv 


(¥iS HudldW1-43ay9 NO 
(VLS H1)dWO-M3u9 NO 
€ViS°Y19)NGI—M3a 9 ND 
(¥LS HYIdWI-M3a9 NOD 
(¥ViS HV) dWwI-M3ud NO 
(ViS* Yl) xadd-Mayd NOE 
(ViS HY )dWI-M34d NO 
(WiS H1)dW2-M3ud NO 
O°fe4Ol CVLS HV)dWI-M3dD NOY 
0°€901 (ViS°UL9)YOI—-M3ud NG 
o°e+Ol (VLS HU)dWI-M3a9 NO 
1 O°esx0T €VLS H1)dW2-M3au9 NO 
| O°E€%OT  (viS°ULDIYGI-M3yud NOD 
O°E OT (VES HU}dWwI-M3uU2 NO 
o*cvot | (¥LS HV)dW9-M34N9 NO 
O*Eey0T PF (VLS°ULDISYGI—M34NdD NO 
O*e¥0T (vLS HabdWI-434y9 NO 
O°eceot | Zn WauVv 
O° ecoT en viauv 
O°eeoT - ZN VvaUuV 
o*EEoT en via 
2°EEOT 2@n vay 
O° ecot zn vauV 
o°ecotl 8 en VauVv 
O° €coT 8 zn Viaav 
O°ecEeol is Zn VaaVv 
o°¢eeot 7 ZN WAU | 
o°cent 1 8 zn vwiuv 
Oceect 5 2B Zn viv 
O°EoOT . | i (viS Yld-M3ud)VId NO] 


e 
PNNNNN AN we 


“ 


NOOQOOO0OOUDO © 
° 


e 
uy 
t 


T 
T 
t 
1 
T 
T 
T 
T 
T 
T 
T 
T 
T 
1 
T 
T 
T 
T 
T 
T 
1 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 


(2) VAZ LV WS2 3ud OL YOldd WI NI G3ONVANVIY SA3zLI 


ASI17 39VMOLS LNSWdINDA GNV M34) TAvUadSNVYL I-f NOISSIW 


(G3NNILNOD) 2°6-L°€ F1aVL 


SNA-8-D-027(III) REY 3 


3.1-78.. 


o°eceot Ff en via *9TT0O3 (dwt} WSUZA INNS JENL IVS 

o°eeol j en. Va uv 1 *STio3 . 369) WSUZA INN JEN LUVZ 

o°eceot | en V3uv *¥T 103 (dW3) WS ZAIN SSE Lav 

o° tot av vauV *€T 103 1H91SMLHOI1*23S0V3H 

o°trot BV Va4eV *Ztt03 AHOT3SNLH9I 2 L3SSV3H 

O°TEOT § BV v3uV *ttto3 LH91 3M1H91 176 13SC 3H 

a : O°e7OT | 3 (VAS HI-A3 Yd) VOd *e2208 (dW) Vivo 13nd 
at -O°eyOT (VLS HW-NAYID) Vd ] *12208 (dW3) £817993H3'135I90d | 
ay : O°EoOT |: a (VIS HY-M34u9) Vd LTT "02208 (dW). Viv *23990d | 
i #O°E70T (ViS BLI-MIBIIVGG - *o2208 {yOI) VIVGSL3ANIOd 
Or°eeOT 4 c°- 1 (VLS HY-M309) VId °612008 (dW1) 1S 11939H34 23 430d 

- £O°EHOL (VLS YLI-MFIIVSd *6T 208 (4G) 1811993HI°13030d 
Oo*evOT | (WLS HY-M3YI) VOd °8Tcos (dW1) SYOSSIIS 423 NIGd 
o° eset 4 (WLS BLI-ANZUI)YId °81209 (dG) SYOSSIIS £13 NI30d | 

;o°es%OT 7f- {ViS HI-M3U9) V9Od "81209 (dW3) SYOSSTIS £13NI0d 

o° €s0T (V1LS°YLIDYGI—-M38)D °L1 208 UZluAvI NOTLYIINNWKOD 


ee Ee EES AHOTaM NOILV301 39vMO1S | «ow | say | W311 °MOLS NOIid1¥9$30. 


$31¥N108999: IT1OGv 
(92) VAS 1V WS) 3ud OL UOladd WI NI G39ONVUUVSY SW31I 


41S11 39VM01S LN3WdIND3 INV M3aYuS DIeaSISNVUL I-F NOISSIW 


(G3NNILNOD) 2°6-L°E JTAVL 


SNA~8-D-027(I11) REV 3 


3. 1-79 


0°988 
S° S46. 


S3iVN10¥8999 J110dv 


WI-WS °UdX* dINDZ 


(NI 92) AVG WIS NI : VUINVD dvWoNI € ANI ZVOVW 
{NIG} AVE WIS NI }  WEBWVD °NVd °NI 92 S3NIZVOVW 


“NOILd1¥9S 30 


($2) VA WIS ONTYNG WI OL WS WOXS G3¥u3 dSNVYL SW3LI 


ASI 39V801S LN3Wd1NOZ ANY M3¥d G3IsdaISNVUL T=f -NOISSIW 


‘(Q3NNILNOD) 2°6-L°E 3TG¥L 


SNA-8-D-027(11I) REV 3 


3.1-80.... 


0°0sOT 
o°ttot 


SILVNIGUII9 37113dV 


(1a.)dINOI Nanda ‘ova *10%0d 
ev Via °00%0d Vusnvd 


(92) VAZ WIS SONTYNG WI Ol WS WOXS G3IdNZISNVAL SW3il 


AS17 39OVMDLS INJWdINDS GONG M3¥3 BeAZISNVYL T-f NIISSIW 


(GANNILNOD) 2°6-L°€ FTL 


°*NVd 


AI-WS 


°NI ve 


*ddXx? dINdZ 


VUSRVD dVW°NIT € SAINI ZVOVW 


“aN IZVOVW! 


027(III) REV 3 


SNA-8~D- 


3.1-81 


GVD143) VA3 


19 vau"v | “3N3I9AH + G005*Sw3LI 
zv v34uV JOVMOLS NOSIil39r 4*9ve 


| °9°9-4 eoea-x | LHOTaM NOIJ¥I07 J9vMO4S con | aay | WALT °MDLS NOIid1 49S 30. ; 


S3LVNIDYOO) 371190¥ 


(142) VAR WIS LSOd WS) WOdd OIOVOISSO SW3ALI 


£517 JOVAOLS. INJZWd INDI GNV M3YD DavaSISNVUL I-f NIISSIW 


(Q3NNILNOD) 2°6-L°€ J1aVL 


SNA-8-D-027(III) REV 3 


1-82 


3 


S3LVNIQU00) 


O°E4OT 
O°€%OT 
0°€40T 
0°€ 401 
{ oceeot 
| o-ce0t 
O°£EOT 
-[o*ttot 
| O°TTOT 
Lf o°ttot 
O*TTOT | 
O°TTOT 
O° Tol 
O° LIT 
O°€sOT 
0*€401 
o°EvOT 
o°EeOT 
0°€E07. 
o° Ecol 
o°eeotT 
O°EEOT 
O°€t0T 
|-O°EEOT 
“O° €E0T 
O° €EOT. 
O°EEOl 
O°Eeot 
| 9°eeot 
0°€40T 
1 or€40t 
O°€4O1 


o1710d¥ 


*112098 


(WIS HUDdWI-N3uD NO] T 
(VIS HT)dW9-M3¥d NO] T *s0z0@ 
(vViS°ULD)UGI—M3ud NOT T *50z08 
(VLS HYIdWI-M3e9 VO] T *s0z08 
(2n} SH NI[ T °20200 
(2n) SH NI] T “20208 
(2) SSH NI] T °z0z08 
zy vauv] t "0S 108 
zv vauvi I *2€ 108 
zv vauv{ T *z€ 108 
z¥ vauv{ T *2€ 108 
zv. vauv| 1 *O€ 108 
2v vauv{ 1 *0€ 106 
2v vauy] 1 *0€ 108 
{VS HI}dwI-M3UD NO] 1 "eT TOS 
(v1S°Y19 )UaI-M3Ud NO] Tx “ET 109 
“(VES HUdWT-M3u9 ND] Tx “eT 109 
en viauvi 1 %°Ztto9g 
2n vauv] 1 “y*2T108 
zn vauv| T +°z1108 
zn yauvi 1 €°z1108 
2n yauv| 7 €°Z1108 
2m yauv] 1 €°Z1109 
zn vauv] Tt z°Z1109 
zn vauv{ T z°ZTt08 
zn vauv] T z°zt1098 
zn vauv] 1 T*2T108 
zn vauvi t T°ztt09 
zn vauvi 1 T*zttog 
tviS YiI-M5UDFVOd NO] T “°8020¥ 
{ViS HY-K3Y9) VOd NO} T *80Z0V 
(VAS H1-M3u9) VOd NOP IT *80Z0v 


NOTiLV901 29VMN01S 


"Hou ONY 
cHoU CNY 
*H°y ONY 


| on} 238 W311 °MOAS NOI id 1 ¥9S30 


(8Z¥ AYINA OL YOLYd WI NI G3ONVEUVSY SW3LI 


(G3NWILNOD) 2°6-L°E FTAVL 


ASI JOVMOLS INJWdINDA ONY M3UD JIUYIISNVYL IT-f NOISSIW 


_ ANAWNIVINOD 1V934°WSLSASENS 
-INZBANIVINOD 1V933°WI1S AS ENS 
ANSWNIVINOD FVI3S4WALSAS ENS 


Aj 


3417 WWNGSLS3A 
3417 WNGS1IS3A 

3317 Wnatsssa 

({dW3)-A3*S3SA0T95 
“H° TV INIVULSSY 133K 
“HT ANEVULS3SY W33He 
“He VEINIVULS3SY 333H9 
LS 38GV3IH ‘Oval 
LS3uOVIHS avd 
—LSZddV3H Save 


931 £1337°1008 
931 £4437°1008 
931 ££43741008 
931*1LHOT Ys 1006 
S314 LHOT a? L008) 
9914 2HOIY 4109 8F 
SJISASS¥ Y3aSNo" 
SSISASSV YAaSNOUL] 


SIISASSY LSNIVE 
SII*ASSV LINDE 


SS3NNJIS NOI LOW OVE 


SSINNIIS NOILOW* SVE 
SSINNJIS NOLLOW OVE 


’ SNA-B-D-027(III) REV 3 


o°ev0I 
o°ev0T 
0°E%OT 
o°ev0T 
O° eo0T 
O° £407 
O° cvOl 
pO°ESOT 


S3ZLVNIG¥00) O110d0V: 


avardINds udN LAV 
AVG*d INDI UdN isvV 


(vis 
(vis 
(vis 
(Wis 
(Wis 
(Wis 
(Vas 
4 (Vis 
(vis 


(VisS* 


zn vauy 

ONIY HLYI9 
H1-M3YD) VOd 
H1-Mau9) Vd 
HY-M349) WOd 
YLI-M3UDIVOd 
HY-M3Y9) Wd 
YLI-M3UIIVId 
HY-M3Ud) WOd 
YLI-MAYIIV 
H1-M3u9)} V9d 
¥19)90I-M3YI 


(VLS HUIdWI-M399 
CVLS HT) dWI-M3a9 
b €VLS* YLDP UGI—NIUD 
(ViS HYIdWI-43U9 
(WLS H1}dWI-M3u9 
(VES HIV)dWI-M3eD 


(vis? 


4wid}eYdI-—M399 


NOILVI0O1 39VM01S 


2SI7 39VMOLS LNA3WdINDS ONY M38) TayxSISNVYL I-f NOISSIW 


*¥Z€00 
*22¢e00 
*S6£90 
*¥%€00 
°22208 
*12209 
°02208 
*07208 
“61208 
*61208 
*81z0e 
"8 T208 
*81c0d 
*¥T208 
*71 208 
*%1c09 
"e€Tcoe 
*€1c09 
*etcoe 
°étcos 
*11209 


son | sau W311 °MOLS NOT1d1¥9S 3G. 


(82) AYINS OL YOIYd WD NI GIONVUNVAY SWALI 


(Q3NNILNOD) 2°6-L°E€ 3TVL 


G°30738°d INGA AD 


(YZLN39) dad IS*ASSY LNIVULSSe | 


(LHOEY) d33TISSASSY INIVULSSY 
NVA NIQVI‘ BIL WS 

2Tu*adSNI VINOD 

(dWI) VLVO% 130d 

(dW2) LS T79393HD*13NIDOd 

(dA1) ViVG413NIWd 

(399) Viva*la wd 

(dW7) LSE VNI3SHD* LaNIOd 


(YGI) 1S11N93H3423NIOd | 


(dW1) SYOSSIIDS‘ 13430d 
(403) S¥YOSS IIS 4143NI0d 
(dWI} SYOSSIIS 413¥I30¢ 
JUNSSaud *ASSV L3WI13H 
JUNSS3¥d SASSV 13W13H 
3UNSS3dd *ASSV 13W13H 

vIVd Ai*S3A019 

wivd AI*S3A019 


YIVd A1‘S3A019 | 
dW) AL*VS 11 


AZ - VSUI 


SNA-8-D-027(III) REV 3 


3 ° 1-84 


O*1TOT 7 *1NOD VWOd NI VSTILI *11z09 AZ -— VSILI 
O°stot VSNIVINOD V9Od WO NI ; *S0208 vion 
O°siot YANIVINGD VOd WI NI °s07208 Vion 
O°sTot. YANIVANGD VOd WD NI °s0z08 vion 
o°ev0T {ViS HaddW1-M399 ND *20-208 341 TF WNGSLS3A] 
o*°ev0l (VLS H1)}dW9=M389 NO *20208 3357 1vnda‘iS3a 
O°Ee70I » (V1S° 819) x0D—M3eu9 NO *20c098 34317 1WNG*SLS3A 
o°stot HI-AVaedINda adh 1dy¥ *OSsTtoe (dW )-A3*S5A019) 
O° ev0T (VIS HI} dWI-43u3 *ce toe "H°U GNY “H° TS iNIVeELS3a 139H) 
orexOT [| 2 (V1S°ul13}4Ydd—M349 *2¢ 0g "Hed GNV SH*T SNIVULSSY 133 
O°ev0T F (V¥LS HYbdWI1-M38d9 °2e toe “Hed ONY SH*T INIVELSSY 133H 
o°e%0T VIS M399 HTIHINOD NI "oe TOE LS3NCV3H* Gd 
O°e+0T _ | ViS°MYD YLIIHINOI Nz: *O€ 108 LS380V3H4 AVd 
“O°E€90T ViS M3¥3 HYIHINOD "Of TOE LS39QV3H‘ avd 
o°ttor | "€t tos ANSWNIVINOD 1VI3SSWILSASINS 
o°rtort *eTIOE ‘IN3WNIVINOD 1V¥93S4W31SASENS 
O° TTOT °€1t08 LNSWNIVINOD 1V3394°W3LSASENS 
o°eo0T (VLS HT) dW3-4349 y°eTtos 931 £133141009 
O° €90T (ViS*adL3)e0I—M3ud : *°ZT108 ‘ 931 ‘£4474 1000) 
o°e%0t (VLS HadddW1-M3u9 9°2TTos S31 6133741006 
O°E¥OT : (VLS HIdWI-M3d 9 | e°2ttoe 931 *1H91 us 1008 
39°C ov0T (ViS*Uld pYGI-M5dd ; ©€°ctiogs 931° iHOT US 1008 
fF O°cv0T (VIS HdddWI-H3u 9 1 €*zittog 991° 1HSI uf 10098 
O°erOT § (VAS HT) dWI-K3ud 2°cTtoe JITSASSY YASNOY 
or°EevOT |. | (V1S°8L3)uUdI-M3u9 Z°cttoe SIISASS¥ Y3ISNOY 
0°07 (VLS H8)dWwI-M389 2°eTtos SIJI*ASSV YASNOUL 
O°e¥OT (VLS HT}dWI-M3a 2 | T°etto0a SIISASSV LAND 
o°ey%0I (WLS °819)xYadd—M303 T°2Tt09s SOI*ASSV 133V 
o°e40I (WLS HYFdWI-43aad ' T°2 tog SOI*aASSv 134 3ve 
O°TtaTt |. (iNO9 V9d) VW9Od *80c0V SSANWIIS NOILOW* OVE 
O°ttot © (IND9 V9d) VOd *8020V SSINNITS NOILOW*S OVE 
O°ttot (iNOD V9d) VOd *8020V SS3NNIIS NOILOWS SVS 


ee ee AHOT 3" NO11VIO1 39VMO4S (saul aaah W3L1 °MDLS NOI1d1¥9S30 


S3LVNIGUDOD ONDdY 
(62) AYLNS OL YOLUd KI NI GSONVUNVSU SWILI 


AS17 39VMO1S AN3WdINDS GNV M3YD T2¥Na4SNVUl I-f NOISSIW 


(G3NNILNOD) 2°6-L°E F1avL 


SNA-8-D-027(III) REV 3 


3.1-85.. 


o0°0zoT 
0°0zol 
o° trot 
O°Zz£0T 
O° t+Ol 
O°ee0t 
,O°Esx0T 


pO°esot 


O° ev0T 


O°EeyOT 


0°e4OI 
O*E¥OT 
O°E4OT 
| O°840T 
0° 0SOT 
0°0zZ01 
9°0Z0T 
0°0S01 
0°9%0T 
|o°ozot 
| O°TTOT 


S3LVNIG¥OO) O110dV 


ev Vauv 30 dO NO 


ev vauv 30 dOk NO | 


Tv vauv 
ed V3UV 
(viS°UL3)YQI-M3y9 
{ViS HT}dWwo-43ud 
(VIS HU)dW1-4342 
(VLS°Y13PYOI-M3Ud 
(ViS HY IdWI-43ud 
(VAS°YLIIYOI—M3Ud 
(ViS HY )dWI-N3ud 
(V1S°YL3)YdI—-M3u ID 
(ViS H1)dWd-43u9 
(693 OVEeMOLS 13W73H 
| (18) 9V@ MOLS 14W13H 
H¥-AVG*d INDI YdN L4V 
HU-AVG*dINOI YdN L3V 
(19) 9V@ MOLS 13W73H 
(27) OVE°MOLS 13W73H 
1S3¥ d34aTS Y1I+HY NO 
*LNOD VOd NI YSTLI 


1H91 38 NOILV207 39vMO4S 


Ott wk tt ek emt td mt vet mt tt ed wd mt eet od ond 


*4%Z€00 
*ZZ€00 
°S6€90 
“4% €00 
*Z2z08 
*12Z08 
*ozzou 
"02208 
*6120¢8 
“61208 
°81z09 
-81z08 
*e1z08 
*¥1Z08 
*¥1208 
*¥1208 
*<eT208 
"€1z08 
*€1209 
*z1z08 
“11208 


[ox [a raat ons 


(67) AYIN3 OL YOlYd WO NI G3ONVYsVaY SWadI 


S* 20 TauedINda WD | 


(931N39) d321S*ASSV INIVULS3B 
. CAHOED) d33TS*SASSV ANIVULS3E 
Nvd Nidvd‘*usi tia 

ZT u* YANIVANOD 

(dN2) Vivo* 1aNI0d 


(dW3? LS 11193H9S23NDOd | 


(dnt) Vivd*13N30d 
(ag3) viva 139300 
(dW) 1S179939H9 4 13NI0d 
(309) 1$117993H9*13930d 
(dW1) SHOSSIIS 4£13NID0d 
(403) SuOSS19S‘13"30d 
(dW) SYOSSIIS *1L3NIOd 
JIUNSS3¥ad 
ZYNSS3Yd “ASSV 13N73H 
ZUNSSaudd *ASSV L3aWBH 
aYlWd Al*S3A0719 


-MIVd AL*S3A079 | 
YVIVd AI*S3A019 | 
dW2 Al*¥VS ULI. 


AZ - vVSi1 


NOI id 19S 30 


ASI1 J9SVAGLS AN3Wd1ND3 GNV M3YD J39YU24ISNVYL I-f NOISSIW 


(G3NNILNOD) 2°6-L°E JTAVL 


SASSV 13n7aH] 


SNA-8-D-027(1IE) REV 3 


1-86. 


3 


TABLE 3.1-10 


CONSUMABLES LOADING REQUIREMENTS AND TOLERANCES 


MISSION J-1 
SPS PROPELLANT 


Temperature 
Oxidizer 


=a Quantit Readout z 
Oxidizer 


See Figure See Figure 
4.1-3 4 


Pressure (PSIA 
Fuel . Oxidizer 


11044 11024 7045 


Loading Requirement | st Actual 
[Oxidizer [| Fuel _—i|_—‘Oxidizer 


25092.0 


{SPS Propellant Load (1b) 


Load 


15704 .0 


2Trapped Outside Tanks 78.6 123.7 
Tanked 15625.4 24968.3 

?Trapped Inside Tanks 67.6 171.5 
15557.8 24796.8 


3Nominal Deliverable 


"Service Module RCS Propellant 
Secondary Fuel ~ Quads A, B, C, D - See Loading Window - Figure 4.3-1. 


Primary Fuel - Quads A, B, C, D - See Loading Window - Figure 4.3-2. 


Primary and Secondary Oxidizer - Quads A, B, C, D - See Loading Window - 


Scommand Module RCS Propellant 
Fuel - System A and B ~ See Loading Window - Figure 4.3-4. 


Oxidizer - System A and B - See Loading Window - Figure 4.3-5. 


er 
Pressure Temp |. 


9Helium and Nitrogen 


suoading Requirement 
Consumable Earth Launch 
(Fy 1 Gb) | Wet ght (1b) —] — (pstay (CF) 


(PSTA) | 
Helium - SPS Bottles 
Helium - Fuel Tanks 
Helium - N,0, Tanks 
Helium - SM/RCS 

Quads A 

Quads B 

Quads C 

Quads D 
Helium - CM/RCS 
System A 


Secondary 
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TABLE 3.1-10 (CONTINUED) 


Command Module Water and GOX 


aes ee Loading Requirement Earth Launch Actual 
PSIA Weight (1b Weight (1b 


Waste Water6 
Potable Water’ 
- CM/GOX 900450 


NOTES : 


lindicated propellant load is based on nominal pressure and temperature 
prior to actual loading. This number will be updated after loading 
is accomplished. 


2See Section 4.1 for explanation of trapped SPS propellant. 
3See Table 3.1-13 for loading uncertainties. 


4See Section 4.2 for SM/RCS loads and uncertainties to be used in Mis- 
sion Planning. Actual SM/RCS loads and uncertainties will be published 
in Table 3.1-15. 


Ssee Section 4.2 for CM/RCS loads and uncertainties to be used in Mis- 
sion Planning. Actual CM/RCS loads and uncertainties will be published 
in Table 3.1-14. ; 


SLaunch Rule Redlines determine lift-off values. 
7Launch Rule Redlines determine lift-off values. 


8Launch Mission Rules will determine minimum lift-off quantities for 

Hy and 05° 

9CsM helium and nitrogen should be loaded in accordance with loading 
windows contained in CSM/LM Spacecraft Operational Data Book, Volume I, 
Part 2, SNA-8-D-027(1) P2. 
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TABLE 3,1-11 


SPS PROPELLANT LOAD CALCULATION 


FUEL - OXIDIZER 

1. Enter SPS Quantity Readout at 110 PSIA (Table 3.1-12 

item C - Percent) —_— —_—_— 
2. Use Figures 4.1-3 and 4,.1-4 to obtain pro- 

pellant load for above quantity readout. 
3. Nominal propellant density at loading temperature 

(use temperature - density graph below) (1b/ft3) 
4, Cubic feet of propellant (item 2 divided by item 3) 
5. Calculated density from Table 3.1-12 item f (1b/£t9) 
6. Adjustment due to PUGS zero adjust (pounds) . 
7. Resulting actual propellant load (item 4 times 

item 5, less item 6) (pounds) 

SPS SPS SPS Propellant Temperature/Density Graph 


_ Oxidizer FUEL at oe Abas 
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ST ee 
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TABLE 3.1-13 


SPS PROPELLANT UNCERTAINTIES 


emp 2 | FUEL | OXIDIZER 
LOADING UNCERTAINTIES ee 


Tank Volume 


Temperature Gauge (+2.0°F) 


Standpipe Height 


Propellant Gauge (+0.35% of Gaugeable) 
Density Measurement (1) 
Batch Density (1) 


Loading Pressure (1) 


Loading Specification (1) (2) 


Tolerance on Propellant Temperature 
of Flight Load 


TOTAL LOADING UNCERTAINITY nn 
NOTES: (1) Data will be known after loading is accomplished. 


(2) Loading specification is an allowable tolerance about 
nominal, this number is added to the loading uncertainity 
variable. 
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TABLE 3,1-14 
COMMAND MODULE RCS LOADING PARAMETERS AND CALCULATIONS 
This table will be completed when loading is accomplished. For Mission © 
Planning, reference should be made to Section 4.2 for nominal load, foading 


tolerances, trapped and deliverable propellants. 


FUEL . OXIDIZER 
-Tank A Tank B Tank A Tank B 


A. Tank Volume @0.0 PSIA (in?) 
B. Liquid Line Volume (in?) 
Cc. Total A+B (in?) 


D. Initial Weight in Bleed Unit 
Prior to Loading (1b) 


E. Final Weight in Bleed Unit 
After Loading. (1b) 


F. Propellant Load (item D less 


than E Weigh Tank) 
G. Propellant Load by P.V. 
H. Loading Temperature (°F) 


se 
Te 
——— 
ee 

——— es cara —— 
—— 
—_—_—_— 
_—_o 


I. Specification Propellant 
Load @ 70+5°F (1b) 


J. Total CM/RCS Propellant 
Load from Item G above (1b) 


K. Maximum Trapped Propellant (1b) 


L. Nominal Deliverable (1b) 


3.1-93 SNA-8-D-027(TIL) REV 3 


TABLE 3,.1-15 


SERVICE 


MODULE RCS LOADING SUMMATION 


This table will be completed when loading is accomplished. For Mission Plan- 
ning, reference should be made to Section 4.2, for nominal load, loading 
tolerances, and nominal deliverable propellants: 


Quad A (1b) 


Secondary Fuel 
Primary Fuel 

Total Fuel 

Maximum Trapped 
Nominal Deliverable 


Total Oxidizer 
Maximum Trapped 
Nominal Deliverable 


Quad C (1b) 


Secondary Fuel 
Primary Fuel 

Total Fuel 

Maximum Trapped 
Nominal Deliverable 


Total Oxidizer 
Maximum . Trapped 
Nominal Deliverable 


Total Fuel 
Maximum Trapped 
Nominal Deliverable 


‘Quad B (1b) 


Secondary Fuel. 
Primary Fuel 


+0.7. Total Fuel , 0.7 
2.1 Maximum Trapped 2.1 
Nominal Deliverable 
#2.3. Total Oxidizer £2.3 
4.5 Maximum Trapped 4.5 
Nominal Deliverable 
Quad D (1b) 
Secondary Fuel 
Primary Fuel 
40.7. Total Fuel ; 40.7 
2.1 Maximum Trapped 2.1 
Nominal Deliverable 
#2.3 Total Oxidizer t2.3 
4,5 Maximum Trapped 4.5 


Nominal Deliverable 


Total SM/RCS Propellant Load (1b) 


8.4 


+1.4 Total Oxidizer 4,6 
Maximum Trapped 18.0 
Nominal Deliverable 
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TABLE 3,1-16 


LM-10 CONSUMABLE LOADING REQUIREMENTS 


LM-10 APS PROPELLANT 


Propellant Load 


Trapped Outside Tanks 
' Tanked 

Trapped Inside Tanks 
Nominal Deliverable 
Outage 

Total APS Propellant 


Fuel (1b) 
2017.2 


5.9 

2011.3 
10.1_ 

2001.2 


TBD 


. Oxidizer (1b) 


3225.7 | 


8.3_ 
3217.4 


27.6 


1 9889.8 —_ 


The following table should be used to determine the amount of propellant 
to be off-loaded froma full condition to arrive at the indicated load. 
The allowable tolerance for the calculated off-load is +0.5 pounds per 
weigh tank. ; 


Ay 
B. 
Cc. 
D. 


lp, 


Final tank pressure at overfill (PSIG) 
Propellant loading temperature (°F) 
Nominal overfill quantity (1b) 
Correction for tank pressure (1b) 

Fuel = 0.09 (Item A-40) 

Oxidizer = 0.15 (Item A-40) | 
Correction for. loading temperature (1b) 

Fuel = 1,16 (Item B-65) 

Oxidizer = -2.84 (Item B-65) 
Measured density (GM/CC) 
Nominal density (GM/CC) 
Delta density (GM/CC) (Item F-G) 
Correction for measured density 

Fuel = 2300 (Item H) 

Oxidizer = 2300 (Item H) 
Propellant in GSE 
Overfill quantity (C+DtE+I+J) 
Target loading 
Quantity required to f111 RCS manifolds 
Quantity to be off-loaded (Item K-L-M) 


NOTES: 
lLoading temperature correction will always be negative. 


TBD 


0.8994 


2017.2 
10.0 


TBD 


1.4824 


3225.7 | 
15.8 


2To calculate the nominal density solve the following equation where T = 
temperature in °C of the measured density (usually 4°C for oxidizer and 


25°C for fuel). 


This equation is valid for 14.7 PSIA. 


measured density must also be at 14.7 PSTA. 


Nominal fuel density = 0.922904-0.0009377 (°C) 
Nominal oxidizer density = 1,491539-0.0022832 (°C) 


3correction for measured density may be either positive or negative. 
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3.1+95 


Therefore, the 


TABLE 3,1-16 (CONTINUED) 


LM-10 CONSUMABLE LOADING REQUIREMENTS 


LM-10 DPS PROPELLANT 


Propellant Load 


Trapped Outside Tanks. 
Tanked 

Trapped Inside Tanks 
Nominal Deliverable 
Outage 

Total DPS Propellant 


Fuel (1b) Oxidizer (1b) 


7541.0 -12042.1 
21.4 49.2 
7513.4 11992.9 
21.9 39.6 
7491.5 11953.3 
TBD TBD 
TBD 


The following table should be used to determine the amount of propellant to be 
off-loaded from a full condition to arrive at the indicated load. The allow- 
able tolerance for the calculated off-load is +0.5 pounds. per weigh tank. 


Al. 
Bl. 
cl. 
D1. 


Final tank pressure at overfill (PSIG) 
Propellant loading temperature (°F) 
Nominal overfill quantity (1b) 
Correction for tank pressure (1b) 


Fuel = TBD 
Oxidizer = TBD 


Correction for loading temperature (1b) 


Fuel = TBD 
Oxidizer = TBD 


Measured density (GM/CC) 

Nominal density (GM/CC) 

Delta density (GM/CC) (Item Fl-Item G1) 
Correction for measured density 


Fuel =. TBD 
Oxidizer = TBD 


Propellant in GSE . 
Overfill quantity (C1+D1+E1+I1+J1) 
Target loading 


TBD - TBD 


0.8994 1.4824 


7341.1 12042,1 : 


Quantity required to f111 RCS manifolds (APS only) _xxxxxxx XKXXXXX 


Quantity to be off-loaded (Items K1-L1-M1) 


NOTES: 
lLoading temperature correction will always be negative. 


270 calculate the nominal density solve the following equation where 
T = temperature in °C of the measured density (usually 4°C for oxidizer 
and 25°C for fuel). This equation is valid for 14.7 PSIA. Therefore, 
the measured density must also be at 14.7 PSIA. 


Nominal fuel density = 0.922904-0.0009377 (°C) 


Nominal oxidizer density = 1.491539-0.0022832 (°C) 


3correction for measured density may be either positive or negative. 


, 321-96 
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TABLE 3.1-16 (CONTINUED) 
LM-10 - RCS PROPELLANT (oe) 


a ye 
Load (1b)5 Minimum! Maximum oad (1b Ullage (in? 
System A Fuel 107.440.9 152.5 164.5 

208.241 .9 267.0 279.0 
107,440.9 
208.241.9 __ 


System A Oxidizer 
System B Fuel 
System B Oxidizer 


Propellant Load 214.8 416.4 
Trapped Outside Tanks 10.5 . 15.8 
Tanked 204.3 400.6 
Trapped in Tanks 4.2 8.0 
-Nominal Deliverable 200. 392.6 


LM-10 - Helium & Nitrogen 


; Nominal Loading Requirement Actual : 
Consumable Pressure ' Temp Weight Pressure Temp Weight | 
; PSTA °F PSTA °F) (1b 


Helium — APS tank #1 (6) 
APS tank #2 (6) 
RCS tank #1 (6) 
RCS tank #2 (6) 
DPS (SHe) 
DPS (Ambient) (6) 
Nitrogen - Ascent 
- Descent 


LM-10 - Water & GOX 


Nominal Loading Requirement Actual 
Consumable Pressure Weight Pressure Weight 
PSIA lb 


Ascent Water - tank #1 
~ tank #2 
Descent Water - tank #1 
- tank #2 


Ascent GOX - tank #1 (6) 
- tank #2 (6) 


Descent GOX - tank #1 (6) 
. - tank #2 (6) 


NOTES: 


lgee Table 3.1-17 for actual propellant load calculation. 

2See Section 5.6 for explanation of trapped propellants. 

3§ee Table 3.1-18 for loading uncertainties. 

4py ullage calculation should be 166.5+50 cubic inches for LM/RCS fuel and 
280450 cubic inches for LM/RCS oxidizer per tank. 

SIM/RCS required load includes propellant required to fill RCS manifolds 
to isolation valves. See Table 3,1-16. See Section 5.6 for trapped 
propellants. . 

®The indicated items should be loaded in accordance with loading windows 
contained in.the GSM/LM Spacecraft Operational Data Book, Volume II, 

Part 2, SNA-8-D-027PT2. 

7LM-10 Descent Water shall be loaded to provide 390-0.0+10.0 pounds 
at Earth Launch. Initial load will be determined by sampling requirements. 
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TABLE 3,1-17 


LOAD CALCULATION 


APS PROPELLANT Fuel Oxidizer 
1. Full tank - Item K, Table 3.1-16 (1b) 


12, Density of off-load tables at loading 
temperature and pressure (lb/ft?) 


13, Propellant volume (divide item 1 by 
item 2. (£t3) 


14, Measured density (from Table 3.1-19) 
(1b/£t3) 


Resulting full tank load (1b) 
6. Off-load amount (1b) 


7. Propellant required to fill RCS manifolds 
(1b) 


8. Propellant load (1b) 


DPS PROPELLANT 
9. Full tank - Item Kl Table 3.1-16 


110. Density of off-load tables at loading 
temperature and pressure (1b/ft°) 


111, Propellant volume (divide Item 9 by Item 
10 )(£t>) 


112. Measured density (from Table 3.1-19.) 
(1b/£t3) 


13. Resulting full tank load (1b) 
14. Off-load amount (1b) 
15. Propellant load (1b) 


RCS PROPELLANT 
P. V. Calculations Fuel Oxidizer 
Tank A Tank B _Tank A Tank B 
GSE Volume (in?) 


B. Initial Ullage Pressure 


(PSIG) faa ae ero 
C. Initial GSE Pressure 

(PSIG) ere ee 
D. Final GSE - S/C Pressure 

(PSIG) 


E. Ullage Volume (in?) - Solve 
the following equation by 
substituting the values in 
the indicated steps. 


Ullage Volume = {D-C)_(A) 


B-D 


NOTE: !These items will be completed only if a density sample is not 
made prior to loading. If a density sample is made prior to 
loading, then the items will be left blank. 
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TABLE 3.1-18 


LM-10 PROPELLANT LOADING UNCERTAINTIES 
LM-10 APS PROPELLANT 


Fuel (1b) Oxidizer (1b) 


Vent Line Volume _ 40.2 40.3 
Tank Volume +0.8 41.3 
Pressure Measurement (+5 PSIA) 40.5 +0.8 
Temperature Measurement (+1.5°F) 41.7 +4.3 
Measured Density +£0.7 +0.5 
‘Weight Measurement +0.5 +0.5 
lioading Tolerance +0.5 +0.5 
Total Loading Uncertainity +4.8 +8.2 


LM-10 DPS PROPELLANT 


Vent Line Volume +0.2 £0.3 
Tank Volume +3.62 +5 .96 
Pressure Measurement (+5 PSIA) +1.70 42.77 
- Temperature Measurement (1.5°F) +6.49 +15.76 
Measured Density £2.55 +1.70 
Weight Measurement 40.5 40.5 
lLoading Tolerance +0.5 +0.5 


Total Loading Uncertainity +15 .6 427.5 


LM-10 RCS PROPELLANT 


Loading Temperature +0.6 +1.8 
Ullage Calculation +0.4 +0.6 
Tank and Manifold Volume , 10.8 +1.4 
Total +1.8 +3.8 


lThese will be known quantities after loading is accomplished. 
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TABLE 3.1-19 


LM-10 APS PROEPLLANT LOADING PARAMETERS 
(To Be Completed by KSC at Loading) 


Fuel Oxidizer 
Loading Pressure - PSIA 


58 Fuel 
58 Oxidizer 


TT 59 Fuel 
TT259 Oxidizer 


GPO718 Fuel 
GP1218 Oxidizer 


‘Loading ‘Temperature - Fill Line - Degrees F a 
Loading Temperature - Return Line - Degrees F| 
Loading Temperature - Tank - Degrees F| 


Number of Times Weigh Tank Used (Flow Meter Not Used) 
Total Pounds Off-Loaded Using Weigh Tank (Flow Meter Not Used) 
Pounds Off-Loaded Using Flow Meter (Weigh Tank Not Used) 


Measured Fuel Density @ . °c; @ PSIA GM/CC. 


Measured Oxidizer Density @ °C; @  PSIA GM/CC 
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TABLE 3.1-19 (CONTINUED) 


LM-10 DPS PROPELLANT LOADING PARAMETERS 


Fuel 


Loading Pressure - PSIA 


TT 58 Fuel 
TT258 Oxidizer 


59 Fuel 
59 Oxidizer 


Loading Temperature - Fill Line - Degrees F 
TT 
Loading Temperature - Return Line - Degrees 4 aae 


Loading Temperature - Tank One - Degrees Pear a orcas 


GQ3719 Fuel 
GQ4219 Oxidizer 


Loading Temperature Tank Two - Degrees F| 


Number of Times Weigh Tank Used (Flow Meter Not Used) 
Total Pounds Off-Loaded Using Weigh Tank (Flow Meter Not Used) 
Pounds Off-Loaded Using Flow Meter (Weigh Tank Not Used) 


Measured Fuel Density @ °c; @ PSIA qM/cc 


PPT TT TT 


Measured Oxidizer Density @ °c; @ PSIA GM/CC 


Oxidizer 


\ 


MITTEE Tt 
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MISSION J-1 MASS PROPERTY DATA TABLES 


Table 3.1-20 presents the CSM-112/LM-10 (docked) mass properties, in Apollo 
coordinates, as a function of spacecraft weight for L.0.I. 
SM/SPS burn. . 


Table 3.1-21 presents the CSM~112/LM~10 (docked) mass properties, in Apollo 
coordinates, as a function of spacecraft weight for the 
D.O.f. SM/SPS burn, 


Table 3.1-22 presents the CSM-112 mass properties, in Apollo coordinates, 
as a function of CSM weight for the Circularization I SM/SPS 
burn. 


Table 3.1-23 presents the CSM-112 mase properties, in Apollo coordinates, 
as a function of CSM weight for the Plane Change I SM/SPS 
burn. 


Table 3.1-24 presents the CSM-112 mass properties, in Apollo coordinates, 
as a function of CSM weight for the T.E.I. SM/SPS burn. 


Table 3.1-25 presents the LM-10 mass properties, in LM coordinates, as a 
function of LM weight for the P.D,I. DPS burn. 


Table 3.1-26 presents the LM-10 ascent stage mass properties, in LM coordinates, 
as a function of weight for the lunar liftoff APS burn. 


Table 3.1-27 presents the LM-10 mass properties, in LM coordinates, as a 
function of LM weight for the T.p,1, to docking LM/RCS burn, 
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4.0 CSM REFERENCE CONSUMABLE MASS PROPERTIES DATA 


The data presented in this section will enable the user to obtain the sep- 
arate centers-of-gravity and moments-of-inertia for those spacecraft con- 
sumables on-board that significantly affect overall CSM and CM performance. 
CSM consumables mass property data must be compared to the current on-board 
consumable loading data for each mission provided in Section 3.0. The mass 
property data are presented in the following sections: 
4.1 SPS Tank Consumables Mass Properties, Trapped Propellants, 
SPS Density Equations and Graphs, and SPS Loading Windows. 
4,2 RCS/ECS/EPS Consumables Mass Properties, and SM RCS Quad 
Mass Properties 
4.3 CSM RCS Load Calculation Tables and Loading Windows 
4.4 (CM Ablator Data 


4-1 SNA-8-D-027(IIL) REV 3 


TABLE 4.1-1 


Table 4.1-1 presents the mass characteristics for the SM/SPS propellant 
tanks. 
The following units apply to the indicated headings: 
Height of Propellant - Inches Mass of Propellant - Pounds 
Tank Volume Unstretched - Ft3 Center of Mass - X, Coordinates - Inches 


A 
Tank Volume Stretched - Ft Moment of Inertia (Te? ~ Slug-ft2 


Further, Moment of Inertia I = Moment of Inertia I yy} Moment of Inertia I,,=0.0 


ZZ XX 
for all propellant weights; tank pressure used in calculating this table was 
175+5 PSIA, propellant temperature was 70°F, density for fuel was 56.43 lb/ft, 
and oxidizer density was 90,21 lb/ft. 


The Y and zy Center of Mass components for the individual tanks are constant 


and are as follows: 


Ya (inches) Z, (inches) 


Fuel Storage ‘714.8 -47.8 
Fuel Sump ~48,3 -6.6° 
Oxidizer Storage 14.8 47.8 
Oxidizer Sump 48.3 6.4. 


* 


) 
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TABLE 4.1-2 


TRAPPED SPS MASS PROPERTIES 


Weight Center of Gravity 
Pounds Inches 
; Xy YA Z5 
SERVICE MODULE ; 
1 sps - Trapped Outside Tanks 
Engine - Fuel 29.6 846.9 6.6 0.4 
- Oxidizer 47.4 843.0 -7.1 1.6 
Feedline - Fuel 29.5 832.0 -48.0 -25.0 
- Oxidizer _ 44.7 832.0 48.0 25.0 
Transfer Line - Fuel 19.5 829.0 -27.0 -24.0 
- Oxidizer 31.6 829.0 27.0 24.0 
Total Outside Tanks 202.3 836.0 4.5 3.7 
2 Trapped in Tanks 
Retention Reservoir - Fuel 61.4 
- Oxidizer 97.5 
Vapor - Fuel 6.2 
- Oxidizer 74.0 
Total Inside Tanks 239.1 


i 
1 gps propellant trapped outside tanks should be subtracted from the total 
SPS propellant load for a particular mission to arrive at the tanked 
SPS propellant. This tanked amount is then used in the preceeding 


tables to arrive at the appropriate SPS propellant Mass Properties. 


2 The total SPS propellant load for a particular mission less trapped 
in tanks and outside tanks equals nominal deliverable SPS propellant. 


‘ 


4.1-22 SNA-8-D-027(LII)REV 3 


TABLE 4,1-3 oie 


SPS Propellant ae Equations s/o 107 and Subsequent) 


Equations for calculating SPS fuel and oxidizer derisities: are: feted below. 
“In order to calculate the density for fuel or oxidizer of a given load 
. on-@ particular mission using the measured density furnished by, KSC, are 


the FOLLOW steps are necessary: aS 


A. Use the. appropriate equation ‘ielow and calculate the fuel on: oxidizer 
- density at the given pressure and temperature of the KSC ‘sample. This 
will usually be 14.7 PSIA and 23°C for fuel, and 14, 7 bias and vie for 
‘oxidizer. 


B. Use: ‘the appropriate equation below and. daleulaté ‘the: fiat! 6x" éxidizer 
. ‘density. at the final system pressure and temperature. This will 
usually be 110#5-PSIA and 70+5° F. 


C.. ‘Subtract the density obtained in step A from the jeasured: Necsits 6 of 
’ the KSC sample, and add this amount (may be either poet tive | or 
pegative) te the meno ity obtained: from step B. 


Ar50 DENSITY EQUATION Re ee ee 


= . (57, 6095- 0. 058533(%) 1(C, J: ae ae 
oe r” A-50 density ‘in abet? 
°C = ‘Temperature in degrees centigrade 
o* Conpresaibility: factor” ‘= obtain. this number from ‘the 
pressure '- compressibility graph on i 4. ie of 
etbie BORE EOB ya 
N20, DENSITY EQUATION... 


= (93. 1048- 0. 114252(° ©) 1K) 


where: p, = N20, density in ‘lb/et ; . i. 
; °c = Temperature in degrees centigrade ‘ 
ee, , C= Compreasibility factor - obtain this daubar: from the 


pressure - compressibility graph on Figure 4.1-2 of 
this section. 
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COMPRESSIBILITY FACTOR 
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FUEL 
FOR ULLAGE LOADING PRESSURE OF 110*4 PSIA 
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FOR ULLAGE LOADING PRESSURE OF 11024 PSIA 
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OXIDIZER 


FOR ULLAGE LOADING PRESSURE OF 110#4 PSIA 
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TABLE 4. 2-1 | 
CSM - CONSUMABLE LOADS AND UNCERTAINTIES 


This table contains the consumable loads, associated 
tolerances, and/or uncertainties at nominal loading 
temperatures and pressures. 


€ 


WEIGHT (CENTER OF GRAVITY 
POUNDS INCHES . 


- | COMMAND MODULE 


Nominal Load 
RCS (2) . 
Loaded System Fuel . 44.2£0,9 1022.6 
System Oxidizer 78.3*1.6 1022.6 
System Fuel 44.24*0.9 1022.6 
System Oxidizer ‘78.3*1.6 1022.6 


Loaded Fuel 88.471.3 1022.6 
Oxidizer 156.6*2.3 . | 1022.6 
‘ 5 245.0*2.6 1022.6 


oe ~ 


Total Loaded 


Maximum Trapped : ; 
System 1 - Fuel : 1022.6 
System 1 - Oxidizer 1022.6 
System 2 - Fuel 1022.6 
System 2 - Oxidizer 1022.6 


Trapped - Fuel 1022.6 
. - Oxidizer 1022.6 
Total Trappea (Maximum) 1022.6 


Deliverable (6) 

. System 1 - Fuel 37.320.9 
System 1 - Oxidizer 66.6*1.6 
System 2 - Fuel 37.820.9 
System 2 - Oxidizer 66.941.6 


‘Deliverable Fuel 75.1.3 
- Oxidizer 133.522.3 
Total Deliverable _ 208. 642.6 
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TABLE 4.2-1 (CONTINUED) 


SERVICE MODULE - Nominal Load 
RCS(2) 
Quad A 


Loaded Primary - Fuel 
Secondary-Fuel 
Oxidizer 

Loaded Primary - Fuel 


Quad B 
Sécondary~Fuel 
Oxidizer 

Loaded Primary - Fuel 


Quad C 


Secondary~Fuel 
Oxidizer 


Quad D - Loaded Primary - Fuel 


Secondary~Fuel 
Oxidizer 
Loaded’ - Primary - Fuel 
i Secondary-Fuel 
Oxidizer 
Loaded - Fuel 
-Oxidizer 
TOTAL LOADED 


Max. Trapped--Quad A - Primary Fuel 


Secondary Fuel 
- Oxidizer 
Quad B - Primary Fuel 


Secondary Fuel 


- Oxidizer 


Quad C - Primary Fuel. 


Secondary Fuel 
- Uxidizer 


Quad D - Primary Fuel 


Secondary Fuel 
- Oxidizer 
Trapped Primary Fuel 
Secondary Fuel 
Oxidizer 
Trapped Fuel 
: Oxidizer 

TOTAL TRAPPED (MAXISfUM) 


| 901,626.8 


eats te ‘center: of Gravity - 
Weight — *Inthes 
Pounds: . y z 


768.5 


40.320.8 


-69.0 
225.443.4 -68.5 
69.9#0.8 -26,5 


—40.340.8 -11,0 
225.443.4 726.5. 
69.920.8 "68.50 2° 


69.07 
. 68.5 

26.5 
12.0 
26.5 


—-40.340.8 


225.423.4 
69.920.8 


40.3+0.8 


279 641.6 
161,24#1.6 


440.842.3 
901.646.8 
1342.4*7.2 


68.5 
~69.0. 
-68.5 
=36:5 
“11.0 
=26.5 
68.5 
69.0 
68.5, 
26.5 
11.0 
26.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


TABLE 4.2-1 (CONTINUED) 


ficenter of Gravity 
laches . 
| Deliverable (6) 
Quad A‘= Primary Fuel 68.54#0.8 
= Secondary Fuel 39.690.8 
= Ouidiser _ 1220,923.4 
Quad B ~ Prisery Fuel 68.5405 | 
= Secondary Fuel 39.620.8 
= Onidiser 220.923.4 
Qued C = Prinary Puel 66,570.8 
- Sacondary Fuel 39.640.8 
= Oxidieer 220.923.4 
Quad D = Peimery Fuel 68.520.8 
- Secondary Fuel ; 39.6#0.8 
3 Oxidiser : 220,923.4 
_ Deliverable Primary Fuel 274.0*1.6 
Secondary Fuel . 1158.441.6 
Outdieer [883.6*6.8 
Deliverable Feat 
Ouidiser 


Totel Deliverable (6) 
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TABLE 4.2-1 (CONTINUED) 
CSM 112 AND SUBSEQUENT MISCELLANEOUS .CONSUMABLES 


WEIGHT CENTER OF GRAVITY 
POUNDS INCHES 


CSM MISCELLANEOUS CONSUMABLES 


CM/RCS = HELIUM 
CM/ECS 


Oxygen ~ Entry 
Potable Water (3) 
Waste Water (4) 


SM/RCS - Helium 

SM/SPS Helium - Storage Bottles 
- Tanks (5) 

SM/Nitrogen 


SM/EPS/ECS 


Oxygen - livarouen” 


Total - 


Total on 


Unusable 


2 8 © 


ist 
H 
H 
0 
0 
0 
H 


Unusable 


° 


0 
Total Unusable 


° 


WOW ADAP EPH 
PON AKRANNDND 


2 
2 
2 
2 
2 
2 
2 
t 


Ne 


Usable 28.1 
28.1 
28.1 

323.5 

323.5 


323.5 


84,3 
- 0 970.5 
Total sabia 1054.8 


Usable ~ 


mooextn nz 
oO YN NNN D 


1Nominal Loading. For Liftoff values see individual Mission Section. 
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“TABLE 4,2-1 (CONTINUED) | 


NOTES: (1) Referenced to the Apollo Coordinate System. 
(2) All RCS propellant weight uncertainties prior to loading are 
“based on the maximum and minimum permissable load deviation 
’ for the nominal load at 70° F. 
(3) Potable water. tank nominal capacity te 40 pounds. 
(4) “Waste water tank nominal capacity | is. 60 pounds. 
(5) Based on full SPs propellant load: fe 
; (6) Deliverable SM/RCS propeliant is that | amount ie can 
-"" be expelled from the tanks assuming nominal mixture ratio. 
For pre~mission budget planning the minimum guaranteed 
usable propellant equals deliverable, less 20.0 pounds 


ie loading uncertainty, and less 80 pourids® gauging eee 


Me (7) », See appropriate nigdion’ dependent’aactiori. 
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TABLE 4.2-2 
SM_RCS QUAD A MASS PROPERTIES 


For all weights Z-c.g. = -68.6 inches, 


ining. 


The following table presents the mass properties for SM RCS Quad A as a function of propellant rema 


IXX = 0.0, PXZ = PYZ = 0.0. 


Pri. Oxidizer Sec. Oxidizer 


PROPELLANT REMAINING (Pounds 
Sec. Fuel 


Pri. Fuel 


2 


2 PXY 
Slug Ft 


IZZ 
Slug Ft 


Iyy 
Inches Slug Ft? 


Y-c.g. 


X-C.g: 
Inches 


TOTAL kT. 
Pounds 
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4.3  CM/RCS AND SM/RCS LOAD CALCULATION TABLES AND LOADING WINDOWS 
4.3.1 CM/RCS . 


Table 4.3-1 is the CM/RCS load calculation table to be completed 

by KSC for each mission. Figures 4.3-4 and 4.3-5 are the CM/RCS 

fuel and oxidizer loading windows to be used by KSC for Mission 
°F and subsequent. 


4.3.2 SM/RCS 


Table 4.3-2 is the SM/RCS load summary table to be completed 

by KSC for each mission. ‘Tables 4.3-3 through 4.3-6 are the load 
calculation tables to be used by KSC to transmit to MSC the PV 
parameters and calculations for each quad. All of these tables 
are mission independent. Figures 4.3-1 through 4.3-3 are the 
SM/RCS loading windows to be used by KSC for Mission F and sub- 
sequent. 


4.3.3 CSM/RCS Mass Calculations for Horizontal Tanks 


The primary method for determining the amount of RCS propellant 
loaded in the CSM horizontal tanks is by actual. propellant weight 
as determined by using the bleed unit scales. The weight as 
determined by the bleed unit scales is verified by PV calculation 
as outlined in Tables 4.3-1, and 4.3-3 through 4.3-6. If for 
an individual tank the propellant weight as determined by the 
bleed unit scales and the propellant weight as determined by the 
' PV calculation do not correlate, then KSC, ASPO, and the appro- 
priate sub-system manager will jointly determine which of the 
above methods will be used. 
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Gl 


. Final Weight in Bleed Unit After 


TABLE 4.3-1 


COMMAND MODULE RCS LOADING REQUIREMENTS, 


PARAMETERS AND CALCULATIONS 


Load Parameters and Calculations 
Fuel Oxidizer 


| 
© 
3 
ya 
> 


Tank. Volume @ 0.0 PSIG (in?) 
Liquid Line Volume (in?) 
Total A+ Al (in?) 


Initial Weight in Bleed Unit Prior 
to Loading (1b) 


Loading (1b) 


Propellant Load by Weigh: Tank; 
Item B less Item C (1b) 


Loading Temperature (°F) 
Specification Load @ 70 +5°F (1b) 


Total CM/RCS Propellant Load from 
Item D above or Item P below (1b) 


Ullage Calculation 


‘Density (1b/in?); solve the following 


equation where T = Temperature in E 
above and py = fuel density; Po * 
oxidizer density. 


oy = 0.0329456 - (0.186979) (10~*) (7) 
Py = 0.451591(1074) (11. 8-T)+0.05475906 
Specification Ullage @ E above; Maximum 


Minimum 
Tank Stretch Factor (in?/PSt) 
Volume of GHE~GSE Line (in?) 
Volume of S/C GHE Line (in?) 
GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 
Stabilized Equilibrium Pressure (PSIG) 


Ullage Volume (in’); solve the following 
equation by substituting the values 
contained in the above indicated steps. 


L-N 
N-M 


TTT 
LITT 
ETT TT | 
LTT 


Ullage Volume = J ( )- I (N+M+14.7) -K 


Propellant load by P.V. (1b) 


4.3-2 


Tank B Tank A Tank B 


AY TL LT 
| 


| 
| 
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‘TABLE 4.3+2. 


SERVICE MODULE RCS PROPELLANT LOAD SUMMATION 


Actual:.- 


QUAD A 
(Pounds): 
Secondary Fuel ee 
Primary Fuel = = . _-» » Total Oxddizer Ho 259 
‘Total | + 0.7 , 
QUAD Bs 
(Pounds). 
Secondary Fuel .. : ; 
Primary Fuel Total Oxidizer + 2.3 
‘Total : + 0.7 ; : 73 
--: (Pounds) 
Secondary Fuel 2 
Primary Fuel ‘Total Oxidizer it 28 
Total: rc: +:0.7 -— . 
QUAD D 
(Pounds) 
Secondary Fuel : 
Primary Fuel ‘Total Oxidizer . + 2.3 
Total | + 0.7 
Total SM/RCS Propellant Loaded (1b) 
Fuel + 1.4 Oxidizer + 4.6 
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TABLE 4, 3-3. 
SERVICE MODULE RCS LOADING PARAMETERS AND CALCULATIONS - QUAD A 


Fuel 
secondary Fuel 
Loading Temperature (°F) 
Tank Volume (in?) @ 0.0 PSIG 
Liquid Line Volume (in?) 
Tank Stretch Factor (in?/PST) 0.034 


Initial Weight of Bleed Unit 
Prior to Loading (1b) 


Final Weight of Bleed Unit 
After Loading (1b) 


‘Resulting Load (1b) (Item D less 


Item E) 


Specification Nominal Load 
at 70 +5° F (1b) 


Volume of GHE-GSE Line (in?) 
Volume of S/C GHE Line (in?) 
GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 


Stabilized Equilibrium 
Pressure (PSIG) . 


Primary Liquid Close-Out 
Pressure (PSIG) 


Specification Ullage @ A Above 
Maximum 
Minimum 


Ulliage Volume (in?) Solve the 
following equation by substituting 
the values: contained in the indi- 
cated steps. 

H (2 -L 


L- i) i‘ 
(C +S)(L + K + 14.7) + S(M)- I 
Primary Fuel 
Loading Temperature (°F) 


Tank Volume Gin) @ 0.0 PSIG 


Ullage Volume = 


Liquid Line Volume (in?) 


Tank Stretch Factor (in?/PSI) 0.0652 


A. 


Oxidizer 


Secondary Oxidizer 
Tank Volume (in?) @ 0.0 PSIG 


ail iiguid bine Volume Cin?) 


B. 


Cc. 


Tank Stretch Factor (in?/PSI) 0.045 


Primary Oxidizer 
Tank Volume (in?) @ 0.0 PSIG __ 


Cl. Liquid Line Volume (in?) 


D. 


N. 


Tank Stretch Factor (in?/PST) 0.088 


PV Parameters for Combined 
Primary and Secondary Oxidizer Tanks 
Volume of GHE-GSE Line (in?) 


Volume of S/C GHE Line (in?) 
GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 


Stabilized Equilibrium 
Pressure (PSIG) 


Loading Temperature (°F) 


Oxidizer Density (1b/in®); solve 
equation (4) below where T = Tempera- 
ture @ J above 


Specification Value @ Temperature J 
above (1b) Maximum 
Minimum 


PV Calculated Oxidizer Load (1b); solve 
equation (5) and (6) below by sub- 
stituting the values contained in the 
above indicated steps where U = 
Volume of tank gas (in3) in both tanks 
and He system, and F, = PV calculated _ 
oxidizer load for both tanks 

+2.3 


Specification Nominal Value @ Tempera- 
ture J above (1b) 


(4) Oxidizer Density = 0.451591(107*) 
(11.8 - T) + 0.05475906 


G-I 
I-H 


(6) Fo = K(A+C + Al + Cl - U + F) 


(5) U=E ( ) ~ (BED) (I+H+14.7) 
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TABLE 4.3-3 (CONTINUED) 
SERVICE MODULE RCS LOADING PARAMETERS AND CALCULATIONS ~ QUAD A 
T. Fuel Density (1b /in?) ; solve 
equation (1) below where T = 
Temperature @ P above 
. PV Parameters for Combined 
Primary and Secondary Fuel Tanks 
U.. Volume of GHE-GSE Line (in>) 
VW, Volume of S/C GHE Line (ta?) 
W. GSE Line Pressure (PSIG) 
X. Bladder Pressure (PSIG) waa 
Y. Stabilized Equilibrium 
Pressure (PSIG) 


Z. Specification PV Value @ 
Temperature P above (1b) 


Maximum 
Minimum 


Zl. PV calculated fuel load (1b) 
Solve equations. (2) and (3) below . 
by substituting the values con-. 
tained in the above indicated 
steps where Uy = Volume or tanked 
gas (in3) in the primary tank and 
Fy, = PV calculated fuel load. 


Z2.° Specification Nominal. 
value @ temperature H above (ib) 


23... Total fuel load (1b) 40.7 ° 
(Item F plus Item 21) 


(1) Fuel density = 0.0329456 - 
(0.186979) (10° y(n) 


(2) Uy = U (2 = *) - (C+ 8) (Y+X+ 14.7) 
4(3) FLoT(Q4+R-UytV+BHBI-F) 


*Z4. _Secondary Fuel 
Load by P.V. (1b) 


* If secondary fuel load is determined by P.V. calculation, then in Equation Three 
(3), substitute item Z4 for item F. 
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TABLE 4,3-4 


SERVICE MODULE RCS LOADING PARAMETERS AND CALCULATIONS - QUAD B 


Tank Stretch Factor (in?/PSI) 0.034 


Initial Weight of Bleed Unit Cc. 
Prior to Loading (1b) 


Final Weight of Bleed Unit D 
After Loading (1b) : 


Resulting Load (1b) (Item D less 


Item E) 

Specification Nominal Load RB 
at 70 +5° F (1b) F. 
Volume of GHE-GSE Line (dn*) G. 
Volume of $/C GHE Line (in?) H.. 
GSE Line Pressure (PSIG) I. 

Bladder Pressure (PSIG) 
Stabilized Equilibrium oe 
Pressure (PSIG) K. 


Primary Liquid Close-Out 
Pressure (PSIG) 


Specification Ullage @ A Above 
Maximum 
Minimum 

Ullage Volume (in?).” Solve the M. 


following equation by substituting 
the values contained in the indi- 
cated steps. 


J-4L 
Ullage Volume = H (2 = a) - 


(C+ S)(L+K + 14.7) + S(M)- I 
Primary Fuel | 
Loading Temperature (°F) 
Tank Volume (in?) @ 0.0 PSIG 
Liquid Line Volume (in) 


Tank Stretch Factor (in? /PSt) 0.0652 


4.3-6 


Fuel : Oxidizer 
Secondary Fuel Secondary Oxidizer 
Loading Temperature (°F) _. A. Tank Volume (in?) @ 0.0 PSIG = 
Tank Volume (in?) @ 0.0 PSIG Al. Liquid Line Volume (in?) 
. Liquid Line Volume (in?) B. Tank Stretch’ Factor (in?/PSI) 0.045 


_ Primary Oxidizer 
Tank Volume (in?) @ 0.0 PSIG 


Cl. Liquid Line Volume (in?) 


Tank Stretch Factor (in?/Pst) 0.088 


PV Parameters for Combined 


Primary and Secondary Oxidizer Tanks 


Volume of GHE-GSE Line (in?) 
Volume of $/C GHE Line (in?) 
GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 


Stabilized Equilibrium 
Pressure (PSIG) 


Loading Temperature (°F) 


Oxidizer Density (1b/in?); solve 
equation (4) below where T = Tempera- 
ture @ J above 


Specification Value @ Temperature J 
above (1b) ‘ 
Maxinum 
Minimum 
PV Calculated Oxidizer Load (1b); solve 
equation (5) and (6) below by sub- 
stituting the values contained in the 
above indicated steps where U = 
Volume of -tank gas (in3) in both tanks 
and He system, and F, = PV calculated 
oxidizer load for both tanks 
+2.3 


Specification Nominal Value @ Tempera- 
ture J above (1b) 


(4) Oxidizer Density = 0.451591(10~") 
(11.8 - T) + 0.05475906 


(5) us (2-4 


(6) Fo = K(A+ C+ Al + C1 - U + F) 


) — (BED) (I4H+14.7) 
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TABLE 4,3-4 (CONTINUED) 
SERVICE MODULE RCS LOADING PARAMETERS AND CALCULATIONS - QUAD B 
T. Fuel Density (1b/in?); solve 


equation (1) below where T = 
Temperature @ P above 


: PV Parameters for Contbined 
Primary and Secondary Fuel Tanks 
U.. Volume of GHE-GSE Line (in?) 


V. Volume of S/C GHE Line (in?) 
GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 


Y. Stabilized Equilibrium 
Pressure (PSIG) - 


Z. Specification PV Value @ 
Temperature P above (1b) 


Maximum 
Minimum 
Z1. PV calculated fuel load (1b) 
Solve equations (2) and (3) below 
by substituting the values con- 
tained in the above indicated | 
steps where Uy = Volume or tanked 


gas (in3) in the primary tank. and 
Fy, = PV calculated fuel load. 


Z2. Specification Nominal 
; _:walue @ temperature H above (1b) 


Z3. Total fuel load (1b) +0.7 
(Item F plus Item Z1) 


(1) Fuel density = 0.0329456 ~ 


(0.186979) (107 “) (7) 
(2) Uy = U (2-4) - (C+ 8) (Y+X+ 14.7) 
*(3) so (Q+R-Uy+V+B4+B1-2) 


*Z4. Secondary Fuel 
Load by P.V. (1b) 


*If secondary fuel load is determined by P.V. calculation, then in Equation Three 
(3), substitute item 24 for item F. 
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TABLE 4.3-5 
SERVICE MODULE RCS LOADING PARAMETERS AND CALCULATIONS - QUAD C 


Fuel 


Secondary Fuel 
Loading Temperature (°F) 


‘Tank Volume (in?) @ 0.0 PSIG 


Liquid Line Volume (in?) 
Tank Stretch Factor (in?/PSI) 0.034 


Initial Weight of Bleed Unit | 
Prior to Loading (1b) 


. Final Weight of Bleed Unit 


After Loading (1b) 


' Resulting Load (1b) (Item D less 


Item E) 


Specification Nominal Load 
at 70 +5° F (1b) 


Volume of GHE-GSE Line (in?) 


‘Volume of S/C GHE Line (in?) 


GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 


Stabilized Equilibrium 
Pressure (PSIG) 


Primary Liquid Close-Out 
Pressure (PSIG) 


Specification Ullage @ A Above 
Maximum 
Minimum 

Ullage Volume (in?). Solve the 


following equation by substituting 
the values contained in the indi- 
J-L 


cated steps. 
AG = “) 7 


(C + S)(L + K+ 14.7) + S(M)- I 


Primary Fuel 
Loading Temperature (°F) 


Tank Volume (in?) @ 0.0 PSIG . 


Ullage Volume 


Liquid Line Volume (in?) 
Tank Stretch Factor (in?/PST) 0.0652 


N. 


4.3-8 


Oxidizer 


Secondary Oxidizer 
Tank Volume (in?) @ 0.0 PSIG 
Liquid Line Volume (in?) 
Tank Stretch Factor (in?/PSr) 0.045 


Primary Oxidizer 
Tank Volume (in?) @ 0.0 PSIG 


Liquid Line Volume (in?) 

Tank Stretch Factor (in?/PSI) 0.088 
PV Parameters for Combined 

Primary and Secondary Oxidizer Tanks 

Volume of GHE-GSE Line (in?) 

Volume of S/C GHE Line (in?) 

GSE Line Pressure (PSIG) 

Bladder Pressure (PSIG) 


Stabilized Equilibrium 
Pressure (PSIG) 


Loading Temperature (°F) 


Oxidizer Density (1b /in?); solve 
equation (4) ‘below where T = Tempera- 
ture @ J above 


Specification Value @ Temperature J 
above (1b) ; 
Maximum 
Minimum 
PV Calculated Oxidizer Load (lb); solve 
equation (5) and (6) below by sub- 
stituting the values contained in the 
above indicated steps where U = 
Volume of tank gas (in%) in both tanks 
and He system, and F, = PV calculated 
oxidizer load for both tanks 
$2.3 


Specification Nominal Value @ Tempera- 
ture J above (lb) 


0.451591(107") 
(11.8 - T) + 0.05475906 


() u= EB (Say 


(6) Fp = K(A+C + Al + Cl - U + F) 


(4) Oxidizer Density = 


) — (BED) (I+H+14.7) 
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TALBE 4.3-5 (CONTINUED) 
SERVICE MODULE RCS LOADING PARAMETERS AND CALCULATIONS - QUAD C 


T. Fuel Density (1b/in?); solve 
equation (1) below where T = 
Temperature @ P above : 

’PV Parameters for Combined 
. Primary and Secondary Fuel Tanks 

U. Volume of GHE-GSE Line (in?) 

V. Volume of S/C GHE Line (in?) 

W. GSE Line Pressure (PSIG) 

xX... Bladder Pressure (PSIG) 

Y¥. Stabilized Equilibrium 
Pressure (PSIG) 

Z. Specification PV Value @ 
Temperature P above (1b) 


Maximum 
Minimum 


Z1. PV calculated fuel load (1b) ; 
Solve equations (2) and (3) below 
by substituting the values con~ | 
tained in the above indicated 
steps where Uy = Volume or tanked 
‘gas (in?) in the primary tank and 

Fy = PV calculated fuel load. 

22.° Specification Nominal a 

value @ temperature H above (lb) - 


Z3. Total fuel load (1b) "40,7 
.(Item F plus Item Z1) 
(1) Fuel density = 0.0329456 ~ _, 
~ (0.186979) (10 +) (T) 


(2) Uy = U (2 7 *) ~(G+$8) (Y+X+ 14.7) 
4) FL=T(Q+R+Ut+V+B4B1-=) 


*Z4. Secondary Fuel 
Load by P.V. (1b). 


*If secondary fuel load is determined by P.V. calculation, then in Equation Three 
(3), substitute item 24 for item F. 
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TABLE 4.3-6 
SERVICE MODULE RCS LOADING PARAMETERS AND CALCULATIONS - QUAD D- 


Fuel 


Secondary Fuel 
Loading Temperature (°F) 


Tank Volume (an?) @ 0.0 PSIG 


.- Liquid Line Volume (in?) 


Tank Stretch Factor (in?/PSt) 0.034 


Initial Weight of Bleed Unit 
Prior to Loading (1b) 


Final Weight of Bleed Unit 
After Loading (1b) 


Resulting Load (1b) (Item D less 
Item E) 


Specification Nominal Load 
at 70 +5° F (1b) 


Volume of GHE-GSE Line (in?) 
Volume of S/C GHE Line (in?) 
GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 


Stabilized Equilibrium 
Pressure (PSIG) 


Primary Liquid Close-Out 
Pressure (PSIG) 


Specification Ullage @ A Above 
Maximum 
Minimum 
Ullage Volume (in?). Solve the 
following equation by substituting 


the values contained in the indi- 
cated steps. 


= J -.L 
Ullage Volume = H (2 = x) 


(C + S)(L + K + 14.7) + S(M)- I 
Primary Fuel 

Loading Temperature (°F) 

Tank Volume (in?) @ 0.0 PSIG 

Liquid Line Volume (in?) i 

Tank Stretch Factor (in? /PSI) 0.0652 
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A. 
Al. Liquid Line Volume (in?) 


B. 


Cc. 


Oxidizer 


Secondary Oxidizer 
Tank Volume (in?) @ 0.0 PSIG 


Tank Stretch Factor (in?/PST) 0.045 


_ Primary Oxidizer 
Tank Volume (in?) @ 0.0 PSIG 


Cl. Liquid Line Volume (ia?) 


D. 


Tank Stretch Factor (in?/PSI) 0.088 


PV Parameters for Combined 
Primary and Secondary Oxidizer Tanks 
Volume of GHE-GSE Line (in?) 


Volume of S/C GHE Line (in?) 
GSE Line Pressure (PSIG) 
Bladder Pressure (PSIG) 


Stabilized Equilibrium 
Pressure (PSIG) 


Loading Temperature (°F) 


Oxidizer Density (1b/in?); solve 
equation (4) below where T = Tempera- 
ture @ J above : 


Specification Value @ Temperature J 
above (1b) , 
Maximum 
Minimums 
PV Calculated Oxidizer Load (1b); solve 
equation (5) and (6) below by sub- 
stituting the values contained in the 
above indicated steps where U = 
Volume of: tank gas (in3) in both tanks 
and He system,and F, = PV calculated 
oxidizer load for both tanks 
$2.3 


Specification Nominal Value @ Tempera- 
ture J above (1b) 


(4) Oxidizer Density = 0.451591(107%) 


(11.8 - T) + 0.05475906 


G) use (Fay 


(6) Fy = K(A+C + AL + C1 -U+F) 


) - (B+D) (I+H+14.7) 
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TABLE 4. 3-6 (CONTINUED) 
SERVICE MODULE RCS LOADING PARAMETERS: “AND: CALCULATIONS - QUAD D 


T. Fuel Density (1b/in? )}: solve 
a equation (1) below where T = 
_Tamperature @ P above 


PV Parameters -for Combined 
“Primary and Secondary Fuel Tanks 
U. Volume of GHE-GSE Line (in?) 
V. Volume of S/C GHE Line (in?) 
oW. GSE Line Pressure (PSIG) 
a, Bladder Pressure (PSIG) 


OY. ‘Stabilized Equilibrium 
Pressure (PSIG) 


~Z;, Specification PV Value @ 
Temperature P above (1b). 


. Maximum 
Minimum 


Zl. PV calculated fuel toad (ib) 
"Solve equations (2) and (3) below — 
. by substituting the values con- 
tained in the above indicated 
- steps where Uy = Volume or tanked 
gas (in3) in the primary tank and 
Fy, = PV calculated fuel load. 


‘22. ‘Specification Nominal 
value @ temperature H above (ib) 
- 23. Total fuel load (1b). ” 2 HOLDS 
(Item F plus Item Z21)). : 


(1) Fuel density = 0.0329456 - sh 
. (0. 186979) (10 )(T). 


(2) yen t= term weaken”? 
F 
M3) FL = T(Q+R- Ut V+ B+ Bl - & ): 


ALA, Secondary Fuel 
Load by P.V. (1b) 


*If Secondary fuel load is determined: by P.V. calculation, then in 
Equation Three (3), substitute item 24 for item F. 
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OXIDIZER ULLAGE (IN3) 


FIGURE 4.3-5. 


HOXIDIZER LOAD 78.3 LB #1.6 LB 


OXIDIZER TEMPERATURE (°F) 


CSM 104 AND SUBSEQUENT CM RCS OXIDIZER TANK ULLAGE 
VS. TEMPERATURE 
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TO BE SUPPLIED. 


CM ABLATOR DATA 
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5.0 LM REFERENCE CONSUMABLES MASS PROPERTIES DATA 


The data presented in this section will enable the user to obtain the 
separate centers-of~gravity and moments-of-inertia for those LM space- 
craft consumables that significantly affect overall LM performance, LM 
consumables mass property data must be compared to the current on-board 
consumable loading data for each mission provided in Section 3.0. The 


mass property data are presented in the following sections: 


5.1 LM Descent Tank Mass Properties 
Table 5,1-1 LM 10 and Subsequent DPS Fuel Mass Properties 
Table 5.1-2 LM 10 and Subsequent DPS Oxidizer Mass Properties 
5.2 LM Ascent Tank Mass Properties 
5.3 LM RCS Tank Mass Properties 
5.4 LM Descent Water Tank Mass Properties 
Table 5.4-1 LM 10 and Subsequent Descent Water Tank Mass Properties 
5.5 LM Ascent Water Tank Mass Properties | 


5.6 LM Trapped and Residual Propellants, and 
Miscellaneous Consumables 
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/ LUNAR MODULE DESCENT PROPELLANT 
MASS: PROPERTIES, | 


NOTE: 


oe Properties”s are given for liquid in individual tanks. 

. .Moments of Inertia are about center of gravity of propellant 
in, individual tanks, coordinates of which are given. 
_Centers of Gravity in Y. and Z directions are given. at top of 
-@ach page. 

~The number of tanks of a particalar kind is indicated by the 
Vast number on the first line of each page. 
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TABLE 5,2-1 
APS TANKED FUEL MASS PROPERTIES 


The following mase properties are to be used over the entire 
range of tanked fuel quantity: © : 


= 228.0 inches 
cg 
Nog = (771.3 inches 
~ Beg on 0.0 apeten 
t. ae an!) ‘ lug~feet” 
2 
I 0. slug-feet 
dy = slug ee 
a 7 0 elug-feet 
I = 0 slug-feet” 
"xy 
I. . 0 alug-feet” 
XZ 
2 
Ie = Q aier toes 
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TABLE.5,2=-2 


APS TANKED OXIDIZER MASS PROPERTIES 


The following mass properties are to be used over the entire range 
' of tanked oxidizer quantity: “ 


= 228.0 inches 
cg 
= 44,5 inches 
cg 
cg - 0.0 inches 
2 
Tax = 0 slug~feet 
I: = 0 slug-feet” 
yy 
I = 0 slug-feet” 
Zz 
2 
*y 0 slug-feet 
I = 0 slug-feet” 
XZ 
I = 0 slug-feet” 
yz 


5.2-2 


SNA-8-D-027 (IIT) REV 3: 


NOTE: | 


LUNAR MODULE RCS PROPELLANT 


MASS PROPERTIES 


Mass Properties are given for liquid in individual tanks. 
Moments of Inertia are about center of gravity of propellant 
in individual tanks, coordinates of which are given.. 

Centers of Gravity ‘in-Y and Z directions are given at top of 
each page. 

The number of tanks of a particular kind is indicated 


_by the last number on the first line of each page.. 
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LM RCS FUEL MASS PROPERTIES-70°F-2 TANKS 


Y-CG = + OR - 44.6 (CONST) Z-CG = + OR - 14.5 


RADIUS= 6.250 CYLINDRICAL SECITON= 18.650. 
DENSITY= 56.330 LBS/CU.FT. 


(ULLAGE/(VOL.OF LIQUID) )x100= 4.093 
WEIGHT 
103. 


103. 
102. 


WOHFOMNONODKH DH DH NVNNMNNONWAWAWOAFfPHUOLPUOKOMOMOADHAH"A—NNN 


X-CG 


279.3 
279.2 
279.2 
279.1 
279.0 
279.0 
278.9 
278.8 
278:8 
278.7 
278.7 
278.6 
278.5 
278.5 
278.4 
278.3 
278.3 
278.2 
278.1 
278.1 
278.0 


277.9 


277.9 
277.8 
277.7 
277.7 
277.6 
277.5 
277.5 
277.4 


IXX(S-FT.SQ) 


i=) 
oO 


7 © @ 


e eo ° e ° 


SDOODDCTOOTDOOTGDOOGTOOCOOOOCOCOCOOCOCOCOCOOCOOOCOOCOOCOOCOCOOCO0O0Ceo 


WEIGHT= 103.7 


IYY or IZZ(S-FT.SQ) 
4 
5 


oqooeeoeoc”*”oooooooooooocnrooocooceodoococooococooo00oceoco0co0oco0a0fa 
NVMNMNMMNMYWWWWWWWWWWWWWWFHPHPHPHHPHHPAHDH|HPHWAHANNANMN 
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LN RCS FUEL MASS PROPERTIES- 70°F 2 TANKS - 
Y-CG. = + OR - 44.6 (CONST) Z- CG = + OR - 14.5 


RADIUS= 6.250 CYLINDRICAL SECTION= 18. 650, WEIGHT= . 103. 7 
DENSITY= 56.330 LBS/CU.FT. 


WEIGHT Rete... IXX(S-FT.SQ) ©. ‘IVY or IZZ(S-FT.SQ) 
81.4 276.5 0.0. 0.2 
80.9 276.4 0.0 0.2 
80.4 | 276.4 0.0 0.2 
79.8 276.3: 0.0 0.2 
79.3. 276.2 0.0 0.2 
722.8 276.2 0.0 0.2 
78.3, 276.1 050 0.2. 
77.87 * 276.0 0.0 0.2: 
77.3 276.0 0.0 0.2 
76.7 275.9 0.0 © 0.2 
76.2 275.9 0.0 0.2 
75.7 275.8 “0.0. 0.1: 
75.2. ° 275.7 0.0. 0.1. 
Tao 275.7 0.0 0.1 
74.1. 275.6 0.0 0.1 
73.6 275.5 0.0 0.1 
Bae 275.5 070° 0.1 
72.6 275.4 0.0 0.1° 
72.10 275.3 0.0 0.1 
71.6 275.3 0.0 0.1 
71,0. 275.2 0.0 0.1 
105:4> 275.1 0.0 0.1. 
70.0 ° 275.1 0.0 0.1 
69.5 275.0 0.0 0.1 
69.0.0 274.9 0.0 .. 0.1 
68.4: *: 274.9 0.0 0.1 
67.9. - 274.8 0.0 0.1 
67.4. 274.7 0.0 0.1 
66.9 274.7 0.0 0.1 
66.4 -* 274.6 0.0 0.1. 
65.8 274.5 0.0 0.1 
65.3 °° - 274.5 0.0. 0.1 
64.8. 274.4 0.0: 0.1 
643 274.4 °0.0 0.1 
63.8 274.3 0.0 0.1 
63.3 ° 274.2 0.0 0.1 
62.7. 274.2 0.0 0.1 
6252" 5 274.1 EE OLO: 0.1 
61.7. 274.0 0.0 0.0 
61.2. 274.0 . 0.0%. 0.0! 
60.7 273.9 0.0 0.0 
60.1 273.8 0.0 0.0 
8 0.0 0.0 


59.6 © 273. 
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LM RCS. FUEL MASS PROPERTIES-70°F-2 TANKS 
Y-CG = + OR - 44.6 (CONST) Z-CG.= + OR - 14.5 


RADIUS= 6.250 CYLINDRICAL SECTION= 18.650. WEIGHT = 103.7 
DENSITY= 56.330 LBS/CU.FT. 


WEIGHT X-CG IXX(S-FT.SQ) IYY or IZZ(S-FT.SQ) 
59.1 273.7 0.0 0.0: 
58.6 273.6 0.0 0.0 
58.1 273.6 0.0 0.0 
57.6 273.5 0.0 0.0 
57.0 273.4 0.0 0.0 
56.5 273.4 0.0 0.0 
56.0 273.3 0.0 0.0 
55.5 273.2 0.0 0.0 
55.0 273.2 0.0 0.0 
54.4 273.1 0.0 0.0 
53.9 273.0 0.0 0.0 
53.4 273.0 0.0 0.0 
52.9 272.9 0.0 0.0 
52.4 272.8 0.0 0.0 
51.8 272.8 0.0 0.0 
51.3 272.7 0.0 0.0 
50.8 272:6 0.0 0.0 
50.3 272.6 0.0 0.0 
8 272.5 0.0 0.0: 
49.3 272.5 0.0 0.0 
48.7 272.4 0.0 0.0 
48.2 272.3 0.0 0.0 
47.7 272.3 0.0 0.0 
47.2 272.2 0.0 0.0 
46.7. 272.1 0.0 0.0 
46.1 272.1 0.0 0.0 
45.6 272.0 0.0 0.0 
45.1 271.9 0.0 0.0 
44.6 271.9 0.0 0.0 
44.) 271.8 0.0 0.0 
43.6 271.7 0.0 0.0 
43.0 271.7 0.0 0.0 
42.5 271.6 0.0 0.0 
42.0 271.5 0.0 0.0 
41.5 271.5 0.0 0.0 
41.0 271.4 - 0.0 0.0 
40.4 271.3 0.0 0.0 
39.9 271.3 0.0 0.0 
39.4 271.2 0.0 0.0 
38.9 271.1 0.0 0.0 
38.4 271.1 0.0 0.0 
37.9 271.0 0.0 0.0 
37.3 270.9 0.0 0.0 
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LM RCS FUEL MASS PROPERTIES- 70°F 2. TANKS * 
" ¥~ CG = + OR - 44.6 (CONST) Z- CG = + OR- 14. ao 


RADIUS= 6.250. CYLINDRICAL SECTION= 18. 560. WeLaHT=. ‘103.7 
DENSI TY= 56. 330 LBS/CU.FT. 


“FT.5Q) 2 IYY or 1ZZ(S-FT.SQ) 


WEIGHT X-CG TXX(S- 
36.8 270.9. 0:0: 0.0 
36.3 270.8 0.0 0.0 - 
35.8 270.7 0.0 0.0. 
35.3 270.7 0.0 0.0 
34.7 270.6 © 0.0 9.0 
34.2, ° 270.5 0.0 0.0 
33.7 - 270.5 0.0-57 G.0 
33.2: 270.4 0.0 ° 0.0 
32.7, 270.3 0.0 0.0. 
32.1 270.3 0.0 0.0. 
31.6. 270.2 0:0 0.0 
31.1 270.1 0.0: 0.0 
30.6 270.1 0.0. 0.0 
30.1 270.0 0.0 0.0 
29.6. 269.9 0.0 0.0: 
29.0 269.9 0.0 0.0 
28.5 269.8 0.0 0.0 
28.0 269.7 - 0.0 0.0 
27.5. 269.7 0.0 0.0 
27.0 269.6 0.0. 0.0 , 
26.4. 269.5 ° 0.0. 0.0 
25.9. 269.5 | 0,0 0.0 
25.4. 269.4 0.0 0.0 | 
24.9 269.3 0.0 « 0.0, 
24.4. 269.3 0.0 - Oo: > 
9 269.2 0.0. 0.0; 
23.3 269.1 0.0 0.0 
22:8 269.0 0.0 | 0.0 
22.3 269.0 0.0 0.0 
21.8 268.9 0.0 0.0 
3 268.8 2050 0.0 
20.7. 268.8 0.0 0.0 
20.2. 268.7 0.0: 0.0 
19.7 268.6 0.0 ° 0.0 
19.2. 268.6 0.0 0.0 
18.7 268.5 0.0. 0.0 
18.1 268.4 0.0 0.0 
17.6 268.3 0.0 0.0 
17.1 268.3 0.0 0.0 
16.6 268.2 0.0 0.0 
16.1 268.1 0.0 0.0 
15.6: 268.0 0.0 0.0 
15.0: 268.0 0.0 0.0 
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LM RCS FUEL MASS PROPERTIES-70°F-2. TANKS 
Y-CG = + OR ~ 44.6 (CONST) Z-CG = + OR - 14.5, 


RADIUS= 6.250 CYLINDRICAL SECTION: 18. 650. WEIGHT= 103.7 
DENSITY= 56.330 LBS/CU. FT, 


WEIGHT X=-CG IXX(S-FT.SQ) YY or IZZ(S-FT.SQ) 


14.5 267.9 
14.0 267.8 
13.5 267.7 
13.0 267.7. 
12.4 267.6» 
11.9 267.5 
11.4 267.4 
10.9 2€7.3 
267.3 
267. 2°: 
267.1 
267.0 


De) 
[o>) 
fo) 
ESS 


SPOSTDDDOCOOODDODOOOCOOODODOCOOOOO 
SODODDDODDDCODDDOCOCODOCODOOOOOO00 


NM 

rons 

oy 

~ 
SPODDDDDDDOCDDCOCOD COO OCOCOOCOCOOORO 
POSDDDDDDCDCDODDOD GOOD OCO OCOD OCOCOOCCOOO. 


OM HNN WWREUTUIAMNYUNCOCWOWWD 


5.3-6 SNA-8-D-027(III)REV 3 


LM RCS OXIDIZER MASS PROPERTIES-70°F-2 TANKS 
" YaCG = + OR - 44.6 (CONST) Z-CG= OR + 14.5 


RADIUS= 6.250 CYLINDRICAL SECTION= 25.260. WEIGHT= 203.4 
DENSITY= 90.050 LBS/CU.FT. 


(ULLAGE/(VOL.OF LIQUID))x100= 5.621 


WEIGHT ‘06 IXX(S-FT.SQ) IYY or IZZ(S-FT.SQ) 
203.4 275.7 0.0 1.4 
202.4 275.6 0:0 1.4 
201.4 275.5 0.0 1.4 
200.3 275.4 0.0 - 1.4, 
199.3 > 275.3 0.0 1.4 
198.3... 275.3 00's 1.3 
197.3 275.2 0.0 1.3 
196.3 275.1 0.0 1.3 
195.3 275.0 0.0 1.3 
194.2 274.9 0.0 1.3 
193.2 274.9 0.0 1.2 
192.2 274.8 0.0: 1.2”. 
191.2 274.7 0.0. 1.2 
190.2 274.6 0.0 ee 
189.2. 274.5 0.0 1.2 
188.1 274.5 0.0 1.21 
187.1. 274.4 0.0 1a 
186.1 274.3 0.0 ae 
185.1 274.2 0.0 1.1. 
184.1 274.1 7000 1.7 
183.7. 274.1 = 020 1,007 
182.0 274.0 0.0 1.0 
181.0» 273.9 0.0 1.0. 
180.0 273.8 0.0 T.0% 
179.0: 273.7 0.0 1.00 
178.0 - 273.7 0.0 0.9 
177.0: 273.6 0.0. 0.9. 
175.9 273.5 0.0 0.9 
174.9 273.4 0.0. 0.9 
173.9 273.3 0.0 0.8 
172.9 273.3 0.0 0.8. 
171.9 273.2 0.0. 0.8 
170.9 273.1 0.0 0.8: 
169.8 273.0. 0.0 0.8 
168.8 - 272.9 0.0 0.8 
167.8 272.9 0.0 0.7 
166.8 272.8 0.0 0.7 
165.8 272.7 0.0 0.7. 
164.8 272.6 0.0 0.7 
163.7 - 272.5 0.0 0.7 
162.7 272.5 0.0 0.7 
161.7 272.4 0.0 0.6 
160.7. 272.3 0.0 0.6 
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LM RCS OXIDIZER MASS PROPERTIES-70°F-2 TANKS 
Y-CG = + OR - 44.6 (CONST) Z-CG = - OR + 14.5 


RADIUS= 6.250. CYLINDRICAL SECTION= 25.260. WEIGHT= 203.4 


DENSITY= 90.050 LBS/CU.FT. 


WEIGHT 


159.7 
158.7 
157.6 
156.6 
155.6 
154.6 
153.6 
152.5 
151.5 
150.5 
149.5 
148.5 
147.5 
146.4 
145.4 
144.4 
143.4 
142.4 
141.4 
140.3 
139.3 
138.3 
137.3 
136.3 
135.3 
134.2 
133.2 
13252 
131.2 
130.2 
129.2 
128.1 
127.1 
126.1 
125.1 
124.1 
123.1 
122.0 
121.0 
120.0 
119.0 
118.0 
117.0. 


X-CG 


272.2 
272.1 
272.1 
272.0 
271.9 


271.8 


271.7 
271.7 
271.6 
271.5 
271.4 


271.3 


271.3 
271.2 


271.1 


271.0 
270.9 
270.9 
270.8 
270.7 
270.6 
270.5 
270.5 
270.4 
270.3 
270. 2 
270.1 
270.1 
270.0 
269.9 
269.8 
269.7 
269.7 
269.6 
269.5 


. 269.4 


269.3 
269.3 
269.2 
269.1 
269.0 
268.9 
268.9 


IXX (S=FT.SQ) 


. 


eo ee e@ 


oo RoR ook RoR oR- Rok oo Noho RoR oRo Roo Roo no hoo Ro Noho nono ho Noho ono Ronen ono ono -no) 


e e . 
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5.3-8 


-IYY or 12Z(S-FT.SQ) 


° 


SNA-8-D-027 (III)REV 3 


‘iw RCS. OXIDIZER MASS PROPERTIES- 70°F=2. TANKS 
+ OR - 44.6 (CONST) ‘Le “CG: 


Y+0G = 


RADIUS= 6.250 CYLINDRICAL. SECTION= 25. 260. 


DENE TEX 90.050 LBS/CU.FT. 


| WEIGHT 


115.9 
114.9 


113.9 


112.9.-.°. 


111.9. 


110.9... 
109.8. 
108.8. - 
107.8 | 
106.8 | 
105.8 * .. 


‘104.8 


103.7 °- 
10257). 


101.7. 
100.7. 


99.7 


98.6 
97.6. 


96.6 | 
95.6 - 


94.6 
93.6 


92.5. 


19125 


90.5. 


89.5 


88.5 °° 


87.5 
86.4, 


85.4 
84.8. 
83.4 
B2a 
i ee 
80.3. 


79.3 
78.3 
77.23 
76.3 
- 75.3 
74.2 


(73.2: 


X-CG 


268.8 


268.7 
268.6 
268.5 
268.5 


268.4 - 
‘268.3 


268.2 


. 268.1 


268.1 
268.0 
267.9 
267.8 
267.7 
267.7 
267.6 
267.5 
267.4 
267.3 


-267.3 


267-52 
267.1 


.267.0 


266.9 
266.9 
266.8 


266.7 


266.6 
266.5 
266.5 


266.4. 
. 266.3 


266.2 
266.1 
266.1 
266.0 
265.9 
265.8 
265.7 
265.7 
265.6 
265.5 
265.4 
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ites OR * V4. 5°, 


“wEGHT= 203. 4 


IY or 12Z(S-FT.SQ) 


° 
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LM RCS OXIDIZER MASS: PROPERTIES-70°F-2 TANKS 
Y-CG = + OR - 44.6 (CONST) Z-CG = - OR + 14.5 


RADIUS= 6.250 CYLINDRICAL SECTION= 25.260. WEIGHT= 203.4 
DENSITY= 90.050 LBS/CU.FT. . 


WEIGHT X-CG S IXX(S-FT.SQ) IYY or 1ZZ(S=FT.SQ) 
72.2 26543 0.0 0.0 
71.2 265.3 0.0 0.0 
70.2 265.2. 0.0 0.0 
69.2 265.1 0.0, 0.0 
68.1 265.0 ~ 0.0 0.0 
67.1 264.9 0.0 0.0. 
66.1 264.8 0.0 0.0 
65.1 264.8 | 0.0 0.0 
64.1 264.7: - 0.0 0.0 
63.1 264.6 | 0.0 0.0 
62.0 264.5. 0.0 0.0 
61.0 264.4 0.0 0.0 
60.0 264.4 0.0 0.0 
59.0 264.3 0.0 0.0 
58.0 264.2 0.0 0.0 
57.0 264.1 0.0 0.0 
55.9 264.0 0.0 0.0 
54.9 264.0 0.0 0.0 
53.9 263.9 0.0 0.0 
52.9 263.8 0.0 0.0 
51.9 263.7° 0.0 0.0 | 
50.8 263.6 20.0: 0.0 
49.8 263.5 0.0 0.0 
48.8 263.5 0.0 0.0 
47.8. 263.4. 0.0 0.0 
46.8 263.3 0.0 0,0 
45.8 263.2. 0.0 0.0 
44.7 263.1. 0.0 0.0 
43.7 263.0 0.0 0.0 
42.7 263.0. 0.0 0.0 
41.7 262.9 0.0 0.0 
40.7 262.8 0.0 0.0 
39.7 262.7 0.0 0.0 
38.6 262.6 0.0 0.0 
37.6 262.5 0.0 0.0 
36.6 262.5 0.0 0.0 
35.6 262.4 0.0 0.0 
34.6 262.3: 0.0: 0.0 
33.6 262.2 0.0. 0.0 
32.5 262.1 0.0 0.0. 
31.5 262.0 0.0 0.0 
30.5 261.9 0.0 0.0 
29.5 261.9 0.0 0.0 
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LM RCS OXIDIZER MASS PROPERTIES-70°F-2 TANKS 
Y-CG = + OR - 44.6 (CONST) Z-CG = - OR + 14.5 


RADIUS= 6.250 CYLINDRICAL SECTION= 25.260. 
DENSITY= 90.050 LBS/CU.FT. 


WEIGHT 


28.5 
27.5 
26.4 
25.4 
24.4 
23.4 
22.4 
21.4 
20.3 
19.3 
18.3 
17.3 


CORFE REEN 


RPNHwWARUDSs © vO 


X-CG 


261.8 
261.7 
261.6 
261.5 
261.4 
261.3 
261.2 
261.1 
261.0 
260.9 
260.8 
260.7 
260.6 
260.5 
260.4 
260.3 
260.2 
260.1 
260.0 
259.8 
259.7 
259.6 
259.4 
259.3 
259.1 
258.9 
258.7 
258.4 


IXX(S-FT.SQ) 


. . . . ° 
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WEIGHT= 203.4 


IYY or 1ZZ(S-FT.SQ) 
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NOTE: 


=> w ww 


LUNAR MODULE DESCENT WATER 
MASS PROPERTIES | 


Mass Properties are given for liquid in individual tanks. 
Moments of Inertia are about center of gravity of water in 
individual tanks, coordinates of which are given. 

Centers of Gravity in Y and Z directions are given at top of 
each page. 

The number of tanks of a particular kind is indicated by 

the Jast number on the first line of each page. 
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TABLE 5.4-1 
LM 10 AND SUBSEQUENT DESCENT STAGE WATER MASS PROPERTIES 


RADIUS = 14.2 INCHES DENSITY = 62.4 LBS/CU,. FT. WEIGHT = 323.8 POUNDS 
TANK NO, 1 ¥Y-CG = -43,2 (CONSTANT) TANK NO, 2 Y-CG = 43.2 (CONSTANT) 
Z-CG = -43,2 (CONSTANT) Z-CG = 43,2 (CONSTANT) 


(ULLAGE/ (VOLUME OF LIQUID)) X 100 = 37.757 


Weight Tank-1 Tank-2 Height 


Pounds X-CG X-CG Inches 
333.0 166.0 142.9 © 19.542 
323.8 165.8 142,7 19.080 
322.2 165.8 142.7 19.000 
320.6 165.8 142.7 18.921 
318.9 165.7 142.6 18.841 
317.3 165.7 142.6 18.762 
315.7 165.6 142.5 18.683 
314.1 165.6 142.5 18.605 
312.5 165.6 142.5 18.527 
310.8 165.5 142.4 18.449 
309.2 165.5 142.4 18.371 
307.6 165.4 142.3 18.294 
806.0 165.4 142.3 18,217 
304.4 165.4 142.3 18.140 
302.8 165.3 142.2 18.064 
301.1 165.3 142.2 17.987 
299.5 165.3 142.2 17,911 

° 297.9 165.2 142.1 17,835 
296.3 165.2 142.1 17.760 
294.7 165.1 142.0 17.684 
293.0 165.1 142.0 17.609 
291.4 165.1 142.0 17.534 
289.8 165.0 141.9 17.459 
288.2 165.0 141.9 17,385 
286.6 165.0 141.9 17,310 
284.9 164.9 141.8 17,236 
283.3 164.9 141.8 17.162 
281.7 164.8 141.7 17.088 
280.1 164.8 141.7 17,014 
278.5 164.8 141.7 16.941 
276.8 164.7 141.6 16,867 
275.2 164.7 141.6 16.794 
273.6 164.6 141.5 16.721 
272.0 164.6 141.5 16.648 
270.4 164.6 141.5 16.575 
268.8 164.5 141.4 16.502 
267.1 164.5 141.4 16.430 
265.5 164.5 141.4 16,357 
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TABLE. 3, hey: (CONTINUED) | 
iM 10 AND SUBSEQUENT DESCENT. STAGE WATER: MASS PROPERTIES 


RADIUS = 14,2' ‘INCHES DENSITY. = 62.4 LBS/CU, FT. WEIGHT » 323.8 POUNDS 
. TANK NO. 1 Y-CG » -43,2 (CONSTANT) TANK NO. 2 Y-CG = 43,2 (CONSTANT) 


.2-CG = -43,2 (CONSTANT) © “Z-CG = 43,2 (CONSTANT) 
(ULLAGE/ (VOLUME OF LIQUID)) X 100 = 37. 757) j 


Weight Tank-1 eee  Tank~2 - 7  * Hedght 
Pounds X-CG on _X-66 ae _ Inches 
263.9 a 16454" 7.2 bts 161.3 aa 16.285 
262.3 we 164.6. (82 82% 2) TGT es oe 16,212 
260.7 164639 Le ae 16140 
259.0 ~ 164.3 0 oft 142 16068 
257.4 © 164.3 ye. SAG 15,996 
255.8 : 164.2 ee dOL. Pe a 15.926 
25442 Pi 164.2 Eee) Gece 15,852 
252.6 - 164.1 ~ 141.0° 15.781 
250.9 164.1: “141.0: 15.709 
249.3 164,10 % 2 141.0 | 15.638 
247.7 164.0 = + 140.9 15.566 
246.1 | 164.0 OSL 5bO,9 a 156495 
244.5 — 164.0 00°30 2814009 2 15.423 
242.8. Se, 163.9. cet 140,85 25 ~ 15,352 
241.2 Be NOB ee hOB oa 5282 
239.6 ee  - 163.8. |. he MGORT es S210 
238.0 | 163.8 Samy i a a am eR <a 
236.4 163.8 14087 . 15,068 
234.8 163.7) 140.6 | 14,997 
re) oe a 163.7 - 2: 2 140.65 14.926 
231,5 © 163.6 | oe 160,55 14.855 
229.9 i 163.6): ot 4180.55 14,784 
228.79 7 ae 163.6 Pog EARS? ee PSs ae TLS 
226.75 0 163.5 160.4 | °. 14.642 
225.0". 163.5 | a MOB | 146.571 
203Gs a a: 163.4 140.3 i 14,500 
221.8 Se 163.4 . 140.3 | 14.430 
220.2 an 163.4 | 140.3 | 14.359 
218.6 a 163.3 - 140.2 - 14,288 
216.9 ae 163.3 eee U\' ly ee “14,217 
215,35 °°: 163.2 140.1 “. 14,146 
ys Fey a aioe ee 163.2.° - 140,21. "14,076 
212.1 © eee 163,22" x 160.2 14.005 
210.5 163.2 9° 9...’ 140.0. — . 13,934 
208.9 © a 163.1 ee ©. es * 13,863 
207.20 163.0 9 52 6:) 139.9 > 13.792 
205.6 "163.0 pomecae: & |. arena 43,722 


204.0. 163.0 °° ©1399 2 5°. 13,652 
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TABLE 5.4-1 (CONTINUED) | 


LM 10 AND SUBSEQUENT DESCENT STAGE WATER MASS PROPERTIES | 


RADIUS = 14,2 INCHES 


TANK NO. 1 Y-CG = -43,2 (CONSTANT) 
Z-CG = -43,2- (CONSTANT) 


(ULLAGE/ (VOLUME OF LIQUID)) X 100 = 37,757 


_ Weight 
Pounds 


77.7 
76.1 
74.5 
72.9 
71.2 
69.6 
68.0 
66.4 
64.8 
63.1 
61.5 
59.9 
58.3 
56.7 
55.0 
53.4 
51.8 
50.2 
48.6 
47.0 
45.3 
43.7 
42.1 
40.5 
38.9 
37.2 
35.6 
34.0 
32.4 
30.8 
29.1 
27.5 
25.9 
24.3 
22.7 
21.0 
19.4 
17.8 
16.2 
14.6 


Tank-1 
X=CG 


159.4 


- 159.3 


- 159.3 
159.2 
159.1 
159.1 


~ 159.0 


159.0 
158.9 
158.8 
158.8 
158.7 
158.7 
158.6 
158.5 
158.5 
158.4 


. 158.3 


158.3 
158.2 
158.1 
158.1 
158.0 
157.9 
157.8 
157.8 
157.7 
157.6 
157.5 
157.4 
157.4 
157.3 
157,2 
157.1 
157.0 
156.9 
156.8 
156.7 
156.6 
156.5 


DENSITY = 62,4 LBS/CU. FT. 
TANK NO. 2 Y-CG = 43,2 (CONSTANT) 


WEIGHT = 323.8 POUNDS 


Z=CG = 43,2 (CONSTANT) 


Tank=-2 


X-CG_ - 


136.3 


136.2 


136.2 
136.1 
136.0 
136.0 
135.9 


° 135.9 


135.8 
135.7 
135.7 
135.6 
135.6 
135.5 
135.4 
135.4 
135.3 
135.2 
135.2 
135.1 
135.0 
135.0 
134.9 


°134.8 


134.7 
134.7 
134.6 
134.5 
134.4 
134.3 
134.3 


134.2 


54-4, 


134.1 
134.0 
133.9 
133.8 
133.7 
133.6 
133.5 
133.4 


Height 


Inches 


7.670 
7.580 
7.489 
7.398 
7.306 
7.213 
7.119 
7,024 
6.929 
6.832 


(6.735 


6.637 
6.538 
6.437 
6.336 
6.233 
6.129 
6.024 
5.917 
5.809 
5.700 
5.589 
5.476 
5.361 
5.245 
5.126 
5.005 


4,882 


4.757 
4.628 
4.497 
4.363 
4,225 
4.083 
3.937 
3.787 
3.631 
3.469 
3.301 
3.124 
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TABLE 5.4-1 (CONTINUED) 
LM 10 AND SUBSEQUENT DESCENT STAGE WATER MASS PROPERTIES 


RADIUS = 14.2 INCHES DENSITY = 62.4 LBS/CU, FIT, WEIGHT = 323.8 POUNDS 
TANK NO. 1 Y-CG = -43.2-(CONSTANT) TANK NO, 2 Y-CG = 43.2 (CONSTANT) 
Z2-CG = -43,2 (CONSTANT) Z-CG = 43.2 (CONSTANT) 
(ULLAGE/ (VOLUME OF LIQUID)) X 100 = 37.757 
Weight Tank-1 Tank-2 Height 
Pounds X-CG X-CG Inches 
13.0 156.3 133.2 2.939 
11.3 156.2 133.1 2.742 
9.7. 156.1 133.0 2.532 
8.1 155.9 132.8 2.305 
6.5 155.8 132.7 2.055 
4.9 155.6 132.5 1.774 
3.2 155.4 132.3 1.442 
1.6 155.1 132.0 1.015 
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LUNAR MODULE ASCENT MATER | 
| ~ MASS “PROPERTIES 


NOTE: ae ae 
1. Mass Properties are given for liquids in individual tanks. 
2. Moments of Inertia are about center of gravity of water in individual 
- ‘tanks, coordinates of which are given. 
3 Centers of Gravity in Y and Z directions are given at top of each 
_ page. . 
4, The number of tanks of a particular kind is indicated by the last 


“number on the first line of each pages 
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LM ASCENT WATER MASS PROPERTIES~2. TANKS 
Y-CG = + OR - 25.0 (CONST) Z-CG = + OR - 13.7 (CONST) 


RADIUS=7.155 CYLINDRICAL SECTION= 0.0 WEIGHT= 41.2 
DENSITY=62.400 LBS/CU.FT. 


(ULLAGE/(VOL. OF LIQUID))x100=  34.481- 


WEIGHT X-CG IXX(S-FT.SQ. ) IYY or IZZ(S-FT.SQ.) 
41.2 300.3 0.0 0.0 
41.0 300.3 0.0 0.0 
40.8 ~ 300.3 0.0 0.0 
40.6 300.3 0.0 0.0 
40.4 300.3 0.0 0.0 
40.2 300.2 0.0 0.0 
40.0 300.2 0.0 0.0 
39.8 300.2 0.0 0.0 
39.6 | 300.2 0.0 0.0 
39.3 ° 300.2 0.0 0.0 
39.1 300.1 0.0 0.0 
38.9 300.1 0.0 0.0 
38.7 300.1 0.0 0.0 
38.5 300.1 0.0 0.0 
36.3 300.1 0.0 0.0 
38.1 300.1 0.0 0.0 
37.9 300.0 0.0 0.0 
37.7 300.0 0.0 0.0 
37.5 300.0 0.0 0.0 
37.3 300.0 0.0 0.0 
37.1 300.0 0.0 0.0 
36.9 299.9 0.0 0.0 
36.7. 299.9 0.0 0.0 
36.5 299 .9 0.0 0.0 
36.3 299.9 0.0 0.0 
36.0 299.9 0.0 0.0 
35.8 299.8 0.0 0.0 
35.6 299.8 0.0 0.0 
35.4 299.8 0.0 0.0 
35.2 299.8 0.0 0.0 
35.0 299.8 0.0 0.0 
34.8 299.7 0.0 0.0 
34.6 299.7 0.0 0.0 
34.4 299.7 0.0 0.0 
34.2 299.7 0.0 0.0 
34.0 299.6 0.0 0.0 
33.8 299.6 0.0 0.0 
33.6 299.6 0.0 0.0 
33.4 299.6 0.0 0.0 
33.2 299.6 0.0 0.0 
33.0 299.6 0.0 0.0 
32.8 299 .6 0.0 0.0 
32.5 299.5 0.0 0.0 
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LM ASCENT WATER MASS PROPERTIES-2 TANKS 
Y-CG = + OR - 25.0 (CONST) Z-CG = + OR - 13.7 (CONST) 


RADIUS= 7.155 CYLINDRICAL SECTION= 0.0 WEIGHT= 41.2 
DENSITY= 62.400 LBS/CU.FT. 


_ WEIGHT X-CG IXX(S-FT.SQ.) IYY or. IZZ(S-FT.SQ.) 
32.3 299.5 0.0 0.0 
32.1 299.5 0.0 0.0 
31.9 299.5 0.0 0.0 
31.7 299.5 0.0 0.0 
31.5 299.4 0.0 0.0 
31.23 299.4 0.0 0.0 
ar 299.4 0.0 0.0 
30.9 299.4 0.0 0.0 
30.7 299.4 0.0 0.0 
30.5 299.3 0.0 0.0 
30.3 299.3 0.0 0.0 
30.1 299.3 0.0 0.0 
29.9 299 .3 0.0 0.0 
29.7 299.3 0.0 0.0 
29.5 299.2 0.0 0.0 
29.3 299 .2 0.0 0.0 
29.0 299.2 0.0 0.0 
28.8 299 .2 0.0 0.0 
28.6 299.2 0.0 0.0. 
28.4 299.1 0.0 0.0 
28.2 299.1 0.0 0.0 
28.0. 299.1 0.0 0.0 
27.8 299.1 0.0 0.0 
27.6 299.1 0.0 0.0 
27.4 299.0 0.0 0.0 
27.2 299 .0 0.0 0.0 
27.0 299 .0 0.0 0.0 
26.8 299 .0 0.0 0.0 
26.6 299 .0 0.0 0.0 
26.4 298.9 0.0 0.0 
26.2 298.9 0.0 0.0 
26.0 298.9 0.0 0.0 
25.7 298 .9 0.0 0.0 
25.5 298.9 0.0 0.0 
25.3 298.8 0.0 0.0 
25.1 298.8 0.0 0.0 
24.9 298 .8 0.0. 0.0 
24.7 298.8 0.0 0.0 
24.5 298.8 0.0 0.0 
24.3 298.7 0.0 0.0 
24.1 298.7 0.0 0.0 
23.9 298.7 0.0 0.0 
23.7 298.7 0.0 0.0 
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LM ASCENT WATER MASS PROPERTIES-2 TANKS 
¥-CG = + OR ~- 25.0 (CONST) Z-CG = + OR - 13.7 (CONST) 
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LM ASCENT WATER MASS PROPERTIES~2. TANKS | cs 
Y-CG = + OR-- 25.0 (CONST) 1-CG = + OR - 13. 7 (CONST) 


RADIUS= 7.155 CYLINDRICAL SECTION= 0.0. WEIGHT= 41.2 . 
DENSITY= 62.400 LBS/CU.FT. 


WEIGHT X-CG IXX(S=FT. SQ. ) IYY or IZZ(S-FT.SQ.) 
1A.6) 297.7 0.0 0. 
14.4. 297.7 0.0 0.0 © 
14.2 297.6 0.0 0.0 
14.0 297.6 0.0 0.0 
13.8 297.6 0.0 0.0 
13.6 . 297.6 0.0 0.0' 
13.4 297.5 0.0 0.0 | 
13.2 297.5 0.0 0.0 - 
13.0. 297.5 0.0 0.0. 
12.8 297.5 0.0 0.0 
12.6 297.4 0.0 0.0 
12.4% 297.4 0.0 0.0° 
12.2 297.4 0.0 0.0 
11.9 297.4 0.0 0.0 
ihe ae 297.3 0.0. 0.0 
11.5 | 297.3. 0.0. 0.0 | 
11.3. 297.3 0.0 — 0.0 
11.1 297 .3 0.0 0.0 
10.9 297.2 0.0 0.0 
10.7 297 .2 0.0 0.0 
10.5. 297.2 0.0 0.0 
0.3 297.2 - 0.0 | 0.0 
01 297.1 0.0) 0.0 
9.9 297.1 0.0 0.0 
947. 297.1 0.0 0.0 
9.5 297.0 0.0 0.0. 
9.3 297 .0 0.0 0.0 
9.1 297.0 0.0 0.0 
8.9 297.0 0.0 0.0 
8.7 296.9 0.0 0.0 
8.4 296.9 0.0 0.0 
8.2 296.9 0.0 0.0 
8.0 296.8 0.0 0.0 
7.8 296.8 0.0 0.0 
7.6 296.8 0.0 0.0 
7.4 296.7. 0.0 0.0 
7.2 296.7 0.0 0.0 
7.0 296.7 0.0 0.0 
6.8 296.6 0.0 0.0 
6.6 296.6 0.0 0.0 
6.4 296.6 0.0 0.0 
6.2 296.5 0.0 0.0 
6.0 296.5 0.0 0.0 
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LM ASCENT WATER MASS PROPERTIES-2 TANKS 
Y-CG = + OR - 25.0 (CONST) Z-CG = + OR - 13.7 (CONST) 


RADIUS= 7.155 CYLINDRICAL SECTION= 0.0 WEIGHT= 41.2 
DENSITY= 62.400 LBS/CU.FT. 
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LUNAR MODULE TRAPPED AND RESIDUAL PROPELLANTS 
AND MISCELLANEOUS CONSUMABLES 
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5.6-6 


TABLE 5.6-2 
LM-10 AND SUBSEQUENT MISCELLANEOUS CONSUMABLES 


CENTER OF GRAVITY 


pos COOLANT: aera as Suan 
Ascent - Primary 32.1 251.9 9.9 22.4 
- Redundant 3.3 251.0 9.9 -2.4 
Descent -_ Primary 1.7 163.5 25.0 38.0 
- Redundant 0.0 
GOX: 
Ascent - Tank #1 2.4 266.1 15.1 -53.5 
- Tank #2 2.4 266.1  -15.1  -53.5 
Descent - Tank #1 48.0 185.6 38.9 -53.5 
- Tank #2 48.0 185.2 41.5 48.2 
WATER: 
Ascent - Tank #1 42.5 300.4 _—-25.0 13.7 
~ Tank #2 42.5 300.4  -25.0 -13.7 
*Descent - Tank #1 166.0  ~-43,2 -43,2 
- Tank #2 141.9 43,2 43.2 
NITROGEN : 
Ascent 0.1 301.5  +25.0 13.7 
0.1 301.5 -25.0 -13.7 
Descent 0.6 169.4  -43.2 -43.2 
HELIUM: 
APS - Tank #1 6.6 246.2 12.2 ~48.6 
- Tank #2 6.6 246.2 -12.2 ~48.6 
RCS - Tank #1 1.05 263.0 46.1 0.6 
- Tank #2 1.05 263.0 -46.1 -0.6_ 
DPS - (SHe) 48.5 148.3 47.2 -47.8 
- (Ambient) li 175.8 59.2 -37.0 


*See Mission Loading information in Section 3.0 for the required 
Descent Water load for each mission. 
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